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1 System Overview 


1.1 General Description 


$C7731E is a highly integrated SoC with application processor, WCN modem and RF, cellar RF and 
WCDMA/HSPA (+)/GSM/GPRS/EDGE modem. It consists of Quad-core ARM® Cortex-A7 core as the 
application processor, which includes a NEON multimedia processing engine, Single-core ARM® 
mali-T820 as 3D graphics accelerator, multi-standard multi-media accelerators and advanced audio 
subsystem. The specially optimized architecture of SC7731E can achieve high performance and low 
power for a lot of applications. Proprietary architectures and algorithms were developed for low power 
ASIC design and power management. Unique techniques are used for noise/offset calibration and 
cancellation. Overall, SC7731E chip set presents a high cost-effective platform for mobile devices. 


1.2 Features 


1.2.1 Platform Features 

MCU subsystem 

° Quad-core ARM® Cortex™ A7 processor, up to 1.3GHz 

° Cortex A7 with 32 KB L1 l-cache and 32 KB L1 D-cache, 512KB L2 cache 
° NEON multimedia processing engine with SIMD ISA support 

° High performance multi-layer AXI bus system and low power APB system 

° Support 32-bit arm and 32-bit Thumb instructions 

° On-chip ROM for laboratory or factory programming and system boot 

e Support boot from Nand, USB, UART, eMMC and SD card 

° Dedicated DMA with 32 logical request channels 

° General purpose RTC timers for task schedule and system timing recording 
° System timer with 1 ms counting scale 

e Bus monitors for MCU system debug or performance analysis 

° JTAG/SWD port for in-circuit emulation 

e Support TrustZone security technology and secure boot 

° Support DVFS technology 

Super Processor subsystem 

° CM4 processor up to 128Mhz 

° On-chip SRAM 

Note: 

° ARM® Cortex™ is a registered trademark of Advanced RISC Machines Limited. 
External memory interface 

e Support Nand flash 

° Support eMMC 5.1 

° Support LPDDR3/LPDDR2, up to 533MHz (LPDDR3), max 2G Byte 
Peripheral and connectivity interfaces 

° Support tri-SIM/USIM cards, both 1.8V and 3.0V devices 
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° Support SDIO 3.0 *1 

° Support USB 2.0 *1 

° Support UART *4 

° Support SPI master/Slave mode *2 

e Support IIS (PCM) *2 for audio codec connection 

° Support 3-column x 3-row keypad 

e Support 12C *3 

° Support GPIO *81 

° Support PWM *2 

1.2.2 Modem Features 

WCDMA/HSDPA/HSUPA baseband 

° Compatible with 3GPP release R7 

° Release 99 WCDMA up to UE Class 384kbps for both uplink and downlink 

° Release 7 HSDPA, up to 21Mbps(Category 14) 

° Release 7 HSUPA, up to 5.76Mbps(Category 6) 

e Receive Decimation Filters and chip-level Matched Filter. 

° Compensation Filters to offset phase/gain distortions from receive radio frequency circuitries. 
e Real-time acquisition and measurement of WCDMA signals over multiple radio links 
e Individual tracking and demodulation of each WCDMA signal in each radio links 
° Multi-stage Automatic Gain Control 

° DC Offset Compensation 

e Frequency Tracking Control over local oscillator 

° QPSK, 16QAM and 64QAM Log-Likelihood-Ratio (LLR) Estimation 

e De-interleave and removal of the rate-matching per 3GPP specification. 

° Integrated Hybrid Automatic Repeat reQuest (HARQ) Memory 

e Discontinuous Receive (DRX) Low Power Controller 

e Real-time Turbo Encoder/Decoder 

e Real-time Convolutional Encoder/Viterbi Decoder 

° Interleave and Rate-matching per 3GPP specification on the uplink 

° User Long Code and Short Code Generation 

° Transmit QPSK Mapping, Spreading and Scrambling 

° Transmit Gain Controls 

° Transmit Pulse-Shaping Filters and Interpolation Filters 

° Hardware KASUMI ciphering engine 

° HSDPA equalization 

° HSSCCH-less operations 

GSM/GPRS/EDGE baseband 

° Compatible with GSM/GPRS/EDGE Release 1999, GSM850, GSM900, DCS1800, and 


PCS1900 recommendations 
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e Complete in-phase and quadrature (1/Q) component interface between the Digital Signal 
Processor (DSP) and RF module 

° EGPRS class12, type B (MCS1-9 in downlink and MCS1-9 in uplink) 

° Cryptographic Algorithms: A5/1, A5/2, A5/3, GEA1, GEA2, GEA3 

Multi-mode 

° Support WCDMA/GGE + WCDMA/GGE (DSDS, Dual-SIM Dual-Standby) 

Voice and audio codec 

° Quad vocoders for adaptive multi-rate (AMR), enhanced full rate (EFR), half rate (HR), and full 
rate (FR) 

° Dial tone generation 

° Voice memo 

° Noise reduction 

° Echo suppression/echo cancellation 

° Digital sidetone generator with programmable gain 

1.2.3 Multimedia Features 

3D Graphics 

e Single core ARM® Mali-T820, up to 600MHz 

° Support OpenGL ES1.1/2.0 /3.1/3.2 3D graphic 

° Support Vulkan 1.0 

e Support OpenCL 1.1/1.2 

° Support DirectX 11 FL9_3 

LCD display 

° Integrated display controller 

° Integrated MIPI DSI, support 

o MIPI DSI 3 data lanes, 1.5Gbps per lane 

o Compliance to MIPI Alliance specification for Display Serial Interface, version 1.2 
o Compliance to MIPI Alliance specification for Display Pixel Interface (DPI-2), version 2.00 
o Compliance to MIPI Alliance specification for Display Bus Interface, version 2.00 
o Compliance to MIPI Alliance specification for Display Command Set, version 1.2 
o Compliance to MIPI Alliance specification for D-PHY, version 1.2 

. Supports panel resolution up to HD+ (1440x720) 

° Support up to 7 layers; 

° Support YUV/RGB data ; 

° Support security accessing on top layer and write back; 

° Support dynamic ARQoS; 

° Support dithering, RGB888->RGB666, RGB888->RGB565; 

° Support 16-, 18- and 24-bits DPI/eDPI output; 

° Support TE function when in eDPI output 

e Support SPI display, up to QVGA 


Image Sensor Interface 
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° Support raw-RGB image sensor sizes up to 8M pixels 

° Integrated MIPI CSI, support 

o MIPI CSI 4 data lanes, up to 1.5Gbps per lane, 4+2 interface 

o Compliance to MIPI Alliance specification for Camera Serial Interface2 (CSI-2), version 1.0 
o Compliance to MIPI Alliance specification for D-PHY, version 1.20.00 

Image signal processor 

° Image resolution and frame rate 


o Preview: 3264x2448, 30 fps 
o Capture: up to 3264x2448, 10 fps 


o Clock frequency is up to 320MHz. 

Video codec 

e H.264 Encoder 

o Baseline Profile, up to Level 3.1 

o Up to 720P, 30fps 

° H.264 Decoder 

o Baseline Profile, Main Profile and High Profile, up to Level 4.1 

o Up to 1080P, 30fps 

o Support H.264 MVC, Stereo high profile & Multi view high profile. 
° Encoding and Decoding simultaneously 


o Support 1920x1080 @30fps H.264 decoding and 1280x720 @30fps H.264 encoding 
Graphic Signal Processor 


° Support input size: 8191x8191 (clip picture); output size: 8191x8191. 

° Support 2 layer alpha z-order(layer0) blending and color key, including 1 layer scaling and 1 
layer(YUV) and background . 

° Support background layer fill depend on RGB register. 

° Support 90,180 and 270 degree rotation, flip horizontal and flip vertical for blending/scaling 
output. 

° Support configurable work mode for scaling and blending. 

° Support dithering RGB888 to RGB565. 

Audio codec 

° Wavetable synthesis up to 64 tones 

° Audio Playback 


o Support MP3, AAC, AMR, AMR WB, PCM/ADPCM, Ops, MID, Flac, Vorbis, MID, AAC LC, 
HE-AACv1, HE-AACv2 


o Support .mp3, .aac, .m4a, .amr, .wav, .opus, .mid, .flac, .ogg audio playback file format 

° Audio recording 

o Support MP3, AAC, AMR 

o Support .amr, .3gp, -mp3 audio recording file format 
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1.2.4 


1.2.4.1 
° 
° 
° 
e 


Connectivity Features 
WiFi 
Single band 2.4GHz,support 802.1 1b/g/n 
Support WIFI and BT TDD operation and signle-antenna with intergrated TR-switch 
Security: WEP,WPA-TKIP,AES,WPA2,WAPI,WPS2.0,EAP-sim,Hotspot2.0 
Support 802.11w: secure management frame 
Support WIFI P2P mode 


1.2.4.2 Bluetooth 


Support V2.1+EDR 
Support Bluetooth V4.2 low energy 
Bluetooth V2.1 and BLE concurrent 


1.2.4.3 FM 


Support frequency range from 65MHz to 108MHz 
Support RDS/RBDS 
Digital stereo modulation/demodulation 


Stereo mono blending and auto selectivity 


1.2.4.4 GNSS 


1.3 


Support GPS L1/BDS B1/GLONASS G1/SBAS 

Support GPS only , BDS only ,@4PS+BDS,GPS+GLONASS 
Support QZSS/SBAS(WAAS/MSAS/EGNOS/GAGAN) 
Support max 64 channels 

-165dBm Tracking sensitivity 

-147dBm Acquisition sensitivity with cold start 

TTFF:cold start <30s,hot start<1s 


Package 
TFBGA 
Size: 11.0 x 10.2mm 
Height: 1.2mm 
Ball count: 498 
Ball pitch: 0.40mm 


Ball size: 0.23mm 


Chip Architecture 


The following figure shows the chip-level functional block diagram of SC7731E. 
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ARM Debug DSP Debug 


CAP TP MIPI LCD S~ 'Audlg &Trace & Trace 
Codec 


[12c | [mts [sel [erm ] 


y [12s | 
GSM/GPRS/ 
CAMERÆ aseband 
Mali T820 MP1 
WCN/GNSS 
CAMERA SC7731 E Baseband 
DTV/SDIO L3 interconnection networks 
device 
-. Flas! DCAM/ i 
a VSP/ISP/JPG gens ; L3 RAW ROM 
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Figure 1- 1 Chip-level functional block diagram 
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2 Package Information 


Plastic-encapsulated surface mount packages are sensitive to damage induced by absorbed 
moisture and temperature. ALL the chips are MSL 3, which had been marked on the label for 
every package. 


PKG Type TFBGA 

Device Name SC7731E 

Body Size 11.0X10.2 mm 
Ball count 498 

Ball Pitch 0.4mm 

Ball Size 0.23mm 

Ball Matrix 27X25 


2.1 Top Marking Definition 


SPREADTRUM“ ae 
Version Number 


Serial Number 


SCXXXXXX Mode selection 
XXXXXXXX >  Lot#l 


XXXX YYWW > Production date code 


a Internal code 


Figure 2-1 Top marking definition 
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2.2 BGA Pinout 
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Figure 2-2 BGA pinout 


2.3 Package Outline 


2x 
TOP _VIEW 
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DETAIL : "A" 
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NOTE : 
1. CONTROLLING DIMENSION : MILLIMETER. 
AX PRIMARY DATUM C AND SEATING PLANE ARE 


DEFINED BY THE SPHERICAL CROWNS OF 
THE SOLDER BALLS. 


Bs DIMENSION b IS MEASURED AT THE MAXIMUM 
SOLDER BALL DIAMETER, PARALLEL TO 
PRIMARY DATUM G, 

AX THE PATTERN OF PIN 1 FIDUCIAL IS FOR 
REFERENCE ONLY. 


5. SPECIAL CHARACTERISTICS C CLASS: bbb, ddd 


©. REFERANCE DOCUMENT : JEDEC PUBLICATION 95 
DESIGN GUIDE 4.5 


7. PKG BALL DIAMETER IS 0.2340.05 mm BEFORE REFLOW 


Figure 2-3 Package outline 
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Figure 2-4 Package parameters 
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Note: 
1) 
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Reflow Profile 


00.0 120.0 240.0 360.0 
Time (s) 


Figure 2-5 Reflow profile 


Recommended reflow profile for lead-free solder paste 
Ramp at 1-2°C per second to 245+/-5°C 
Dwell at 235°C for 10 seconds 
Dwell at 217°C for 30~60s 
Total reflow time is about 220~270 s 
Cold down ramp < 4°C/s 
Recommended solder paste type 
SnAgCu solder paste 
Metal contents should be about 88.5% 
Recommended parameter for stencil making 
Metal mask thickness: 5 mils 
Opening area ratio: 100% 
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3 


3.1 


Pin Information 


Pin Symbol description 


The following table explains the symbols used in the pin lists. 


Table 3-1 Definition of pin symbols 


Field | Symbol Type Description 


Pin Value 


V1.0 


a ee 
A ce ES E 
i E 7) Sn 
rr o 
a 
io hse staan 
T O 
-pRO 
a. 
= I 
A 
A 
S 


Power supply for core, the power source can derive from external 
VDDCORE 
DCDCCORE 


VIO1V8 Power supply for I/O, the power source can derive from VDD18 
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Field | Symbol Type Description 
VDDMEM Power supply for DDR IO, the power source can derive from DCDCMEM 


Power supply for Digital Camera IO, the power source can derive from 
VDDCAMA or VDDCAMD or VDDCAMIO or VDDCAMMOT 


VSDO Power supply for SDIOO IO, the power source can be from VDD_SDIO 


Power supply for EMMC IO, the power source can derive from 
VDDEMMCIO(2723) or VDD1V8(2731) 


VSIMO 


Power supply for SIM card 0/1/2, the power source are 


/VSIM1 
VDDSIMO/VDDSIM1/VDDSIM2. 


/VSIM2 


WiFi/BT 3.3V supply for PA and Tx modulator 
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3.2 


ADI Interface 


Pin List 


Table 3-2 


Pin List 


SC7731E Design Specification 


L2 ADI_D VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 ie=1, oe=0, wpu ie=0,0e=1,0 ADI data 
M4 ADI_SCLK VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 ie=1, oe=0, wpu ie=0,0e=1,0 ADI synchronous clock 
L5 ADI_SYNC VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 ie=0,0e=1,0 ADI sync signal output 
M5 ANA_INT VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 PMIC interrupt input 
N2 AUD_ADDO VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 ie=1,0e=0 Audio ADC data 
M1 AUD_ADSYNC VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 ie=1,0e=0 Audio ADC sync 
N3 AUD_DADO VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 ie=1, oe=0, wpu ie=0,0e=1,0 Audio DAC data0 
N4 AUD_DAD1 VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 ie=1, oe=0, wpu ie=0,0e=1,0 Audio DAC data1 
M2 AUD_DASYNC VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 ie=0,0e=1,0 Audio DAC sync 
P2 AUD_SCLK VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 ie=0,0e=1,0 Audio clock output 
R1 CHIP_SLEEP VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 AP sleep control 
N1 CLK_32K VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 32K clock input 
R2 EXT_RST_B VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 a reset input, Active 
M6 PTEST VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 Production test pin 
EMMC Interface 
VEMMCIO 4/9/13/18/ 
AA7 EMMC_CLK 1.8v,4.7K/20K 50K 22/27/32/ ie=0, oe=1, 1 EMMC clock 
39 
VEMMCIO 4/9/13/18/ 
AE5 EMMC_CMD 1.8v,4.7K/20K 50K 22/27/32/ ie=1, oe=0, wpu EMMC command 
39 
VEMMCIO 4/9/13/18/ 
AD3 EMMC_D[O 1.8v,4.7K/20K 50K 22/27/32/ ie=0, oe=1, 0 EMMC data 0 
39 
VEMMCIO 4/9/13/18/ 
AD4 EMMC_D[1 1.8v,4.7K/20K 50K 22/27/32/ ie=0, oe=0, wpdo EMMC data 1 
39 
VEMMCIO 4/9/13/18/ 
AE6 EMMC_D[2 1.8v,4.7K/20K 50K 22/27/32/ ie=0, oe=0, wpdo EMMC data 2 
39 
VEMMCIO 4/9/13/18/ 
AD2 EMMC_D[3 1.8v,4.7K/20K 50K 22/27/32/ ie=0, oe=0, wpdo EMMC data 3 
39 
VEMMCIO 4/9/13/18/ 
ADS EMMC_D[4 1.8v,4.7K/20K 50K 22/27/32/ ie=0, oe=0, wpdo EMMC data 4 
39 
VEMMCIO 4/9/13/18/ 
AE3 EMMC_D[5 1.8v,4.7K/20K 50K 22/27/32/ ie=0, oe=0, wpdo EMMC data 5 
39 
VEMMCIO 4/9/13/18/ 
AC2 EMMC_D[6 1.8v,4.7K/20K 50K 22/27/32/ ie=0, oe=1, 0 EMMC data 6 
39 
VEMMCIO 4/9/13/18/ 
AC1 EMMC_D[7 1.8v,4.7K/20K 50K 22/27/32/ ie=0, oe=1, 0 EMMC data 7 
39 
AC5 EMMC_DS VEMMCIO 1.8V,4.7K/20K 50K 4/9/13/18/ ie=1, oe=0, wpdo EMMC data strobe 
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22/27/32/ 
39 
VEMMCIO 4/9/13/18/ 
AB2 EMMC_RST 1.8v,4.7K/20K 50K 22/27/32/ ie=0, oe=0, wpdo EMMC hardware reset 
39 
RAW NAND Interface 
VIO_NAND 4/9/13/18/ scan ' 
Y4 NF_CENO 1.8v,4.7K/20K 50K 22/27/32/ proa wpu tun | RAW NAND chip select 0 
39 z 
VIO_NAND 4/9/13/18/ : 
ie=1,oe=0,wpu,fun 
AB3 NF_DATA_O 1.8v,4.7K/20K 50K 22/27/32/ sy RAW NAND data 0 
sel= 
39 7 
VIO_NAND 4/9/13/18/ ; 
ie=1,oe=0,wpu,fun 
AB4 NF_DATA_1 1.8v,4.7K/20K 50K 22/27/32/ is RAW NAND data 1 
sel= 
39 E 
VIO_NAND 4/9/13/18/ ; 
ie=1,oe=0,wpu,fun 
Y5 NF_DATA_2 1.8v,4.7K/20K 50K 22/27/32/ we RAW NAND data 2 
39 F 
4/9/13/18/ : 
ie=1,oe=0,wpu,fun , 
AC NF_WEN VIO_NAND | 1.8v,4.7K/20K 50K 22/27/32/ Ae RAW NAND write enable 
39 a 


IIS Interface(mux info ref to Dev Matrix,only keep 1 path, another reuse A 


UDIO interface 


>to PMIC) 


ie=1,oe=0,wpdo,fu 


E27 IISOCLK VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 l-3 2S port 0 bit clock 
n_sel= 
ie=1,oe=0,wpdo,fu 3 
G24 IISODI VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 l-3 2S port 0 data input 
n_sel= 
ie=1,oe=0,wpdo,fu 
F26 IISODO VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 l-3 2S port 0 data ouput 
n_sel= 
ie=1,0e=0,wpdo,fu , 
E27 IISOLRCK VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 M 2S port 0 Left/Right clock 
n_sel= 
Keypad Interface 
E15 KEYIN[0] VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 ie=1,0e=0,wpu Keypad input 0 
B17 KEYIN[1] VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 ie=1,0e=0,wpu Keypad input 1 
ie=1,oe=0,wpdo,fu , 
C18 KEYIN[2] VIO1V8 1.8V,4.7K/20K _ | 50K 2/4/6/8 iy Keypad input 2 
n_sel= 
D18 KEYOUT[O] VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 ie=0,0e=1,0 Keypad output 0 
G15 KEYOUT[1] VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 ie=oe=0,wpdo Keypad output 1 
ie=1,oe=0,wpdo,fu 
B16 KEYOUT[2] VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 i3 Keypad output 2 
n_sel= 
LCD controller Interface 
ie=1,oe=0,wpdo,fu 
Y24 LCM_RSTN VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 l-3 LCD reset output 
n_sel= 
ie=1,oe=0,wpdo,fu R g 
W24 LCM_FMARK VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 l-3 LCD tearing effect input 
n_sel= 
Camera Interface 
. CMOS sensor master clock 
W26 | CMMCLK VCAM 1.8V,4.7K/20K | 50K 2/4/6/8 ie=1,0e=0,wpdo, nt 
outpu 
U26 CMPDO VCAM 1.8V,4.7K/20K 50K 2/4/6/8 ie=1,0e=0,wpdo, CMOS sensor power down 0 
V26 CMPD1 VCAM 1.8V,4.7K/20K 50K 2/4/6/8 ie=1,0e=0,wpdo, CMOS sensor power down 1 
U27 CMRST VCAM 1.8V,4.7K/20K 50K 2/4/6/8 ie=1,0e=0,wpdo, CMOS sensor reset 
1.8V,1.8K/4.7K/ ie=1,0e=0,wpu,fun 
W25 SCLO VCAM 50K 2/4/6/8 12C port 0 SCL 
20K _sel=3 
1.8V,1.8K/4.7K/ ie=1,0e=0,wpu,fun 
V25 SDAO VCAM 50K 2/4/6/8 12C port 0 SDA 
20K _sel=3 
JTAG 
K4 TCK_ARM VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 ie=1,0e=0,wpdo ARM JTAG test clock input 
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K3 TMS_ARM VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 ie=1,0e=0,wpu ARM JTAG test mode select 
Strap Pin 
N4 AUD_DAD1 VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 ie=1,0e=0,wpu ie=0,0e=1,0 Strap pin 
N3 AUD_DADO VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 ie=1,0e=0,wpu ie=0,0e=1,0 Strap pin 
L2 ADI_D VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 ie=1,0e=0,wpu ie=0,0e=1,0 Strap pin 
M4 | ADI_SCLK VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 ie=1,0e=0,wpu ie=0,0e=1,0 Strap pin 
E24 U1TXD VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 ie=1,0e=0,wpu ie=0,0e=1,0 Strap pin 
RF control 
s ie=1;0e=0,wpdo;f , 
A12 RFCTL[O] VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 i3 RF control pin 0 
un_sel= 
2 ie=1;0e=0,wpdo;f i 
C12 RFCTL[1] VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 D RF control pin 1 
un_sel= 
2 ie=1;0e=0,wpdo;f i 
C15 RFCTL[2] VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 2 RF control pin 2 
un_sel= 
S ie=1;0e=0,wpdo;f . 
E12 RFCTL[3] VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 4 RF control pin 3 
un_sel= 
ie=1;0e=0,wpdo;f i 
B13 RFCTL[4] VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 a RF control pin 4 
un_sel= 
ie=1;0e=0,wpdo;f i 
B15 RFCTL[5] VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 > RF control pin 5 
un_sel= 
ie=1;0e=0,wpdo;f , 
F12 RFCTL[6] VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 2 RF control pin 6 
un_sel= 
ie=1;0e=0,wpdo;f : 
A14 RFCTL[7] VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 P RF control pin 7 
un_sel= 
ie=1;0e=0,wpdo;f P 
D12 RFCTL[8] VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 = RF control pin 8 
un_sel= 
ie=1;0e=0,wpdo;f 3 
B14 RFCTL[9] VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 2 RF control pin 9 
un_sel= 
ie=1;0e=0,wpdo;f ? 
E13 RFCTL[10] VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 is RF control pin 10 
un_sel= 
ie=1;0e=0,wpdo;f . 
E14 RFCTL[11] VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 l-3 RF control pin 11 
un_sel= 
IIC 
1.8V,1.8K/4.7K/ ie=1,0e=0,wpu,fun 
D15 SCL1 VIO1V8 50K 2/4/6/8 12C port 1 SCL 
20K _sel=3 
1.8V,1.8K/4.7K/ ie=1,0e=0,wpu,fun 
D14 SDA1 VIO1V8 50K 2/4/6/8 12C port 1 SDA 
20K _sel=3 
SDIO Interface 
2/4/6/8/10 
12/14/16, 
1.8V/3.0V,1.8K/ /12/14/16/ ie=1,0e=0,wpdo,fu 
J26 SDO_CLKO VSDO 50K 18/20/22/2 SDIO port 0 clock 
4.7K/20K n_sel=3 
4/26/28/30 
/32 
2/4/6/8/10 
12/14/16 
1.8V/3.0V,1.8K/ /12/14/16/ ie=1,0e=0,wpdo,fu 
K25 SDO_CMD VSDO 50K 18/20/22/2 SDIO port 0 CMD 
4.7K/20K n_sel=3 
4/26/28/30 
/32 
2/4/6/8/10 
12/14/16 
1.8V/3.0V,1.8K/ {12/14/16/ ie=1,0e=0,wpdo,fu 
G27 SDO_D[0] VSDO 50K 18/20/22/2 SDIO port 0 data 0 
4.7K/20K n_sel=3 
4/26/28/30 
/32 
2/4/6/8/10 
12/14/16 
1.8V/3.0V,1.8K/ ae bakes ie=1,0e=0,wpdo,fu 
G26 SDO_D[1] VSDO 50K 18/20/22/2 SDIO port 0 data 1 
4.7K/20K n_sel=3 
4/26/28/30 
/32 
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2/4/6/8/10 
12/14/16 
1.8V/3.0V,1.8K/ /12/14/16/ ie=1,0e=0,wpdo,fu 
J23 SDO_D[2] VSDO 50K 18/20/22/2 SDIO port 0 data 2 
4.7K/20K n_sel=3 
4/26/28/30 
/32 
2/4/6/8/10 
12/14/16, 
1.8V/3.0V,1.8K/ /12/14/16/ ie=1,0e=0,wpdo,fu 
H26 SDO_D[3] VSDO 50K 18/20/22/2 SDIO port 0 data 3 
4.7K/20K n_sel=3 
4/26/28/30 
/32 
SIM Interface 
2/4/6/8/10 
12/14/16 
1.8V/3.0V,1.8K/ /12/14/16/ ie=1,0e=0,wpdo,fu 
T5 SIMCLKO VSIMO 50K 18/20/22/2 SIM 0 clock 
4.7K/20K n_sel=3 
4/26/28/30 
/32 
2/4/6/8/10 
12/14/16 
1.8V/3.0V,1.8K/ /12/14/16/ ie=1,0e=0,wpdo,fu , 
T4 SIMDAO VSIMO 50K 18/20/22/2 SIM 0 data line 
4.7K/20K n_sel=3 
4/26/28/30 
/32 
2/4/6/8/10 
12/14/16 
1.8V/3.0V,1.8K/ /12/14/16/ ie=1,0e=0,wpdo,fu 
U4 SIMRSTO VSIMO 50K 18/20/22/2 SIM 0 reset control 
4.7K/20K n_sel=3 
4/26/28/30 
/32 
2/4/6/8/10 
12/14/16, 
1.8V/3.0V,1.8K/ /12/14/16/ ie=1,0e=0,wpdo,fu 
U2 SIMCLK1 VSIM1 50K 18/20/22/2 SIM 1 clock 
4.7K/20K n_sel=3 
4/26/28/30 
/32 
2/4/6/8/10 
12/14/16 
1.8V/3.0V,1.8K/ /12/14/16/ ie=1,0e=0,wpdo,fu , 
T2 SIMDA1 VSIM1 50K 18/20/22/2 SIM 1 data line 
4.7K/20K n_sel=3 
4/26/28/30 
/32 
2/4/6/8/10 
12/14/16 
1.8V/3.0V,1.8K/ /12/14/16/ ie=1,0e=0,wpdo,fu 
T3 SIMRST1 VSIM1 50K 18/20/22/2 SIM 1 reset control 
4.7K/20K n_sel=3 
4/26/28/30 
/32 
2/4/6/8/10 
12/14/16 
1.8V/3.0V,1.8K/ [12/14/16/ ie=1,0e=0,wpdo,fu 
v5 SIMCLK2 VSIM2 50K 18/20/22/2 SIM 2 clock 
4.7K/20K n_sel=3 
4/26/28/30 
/32 
2/4/6/8/10 
12/14/16 
1.8V/3.0V,1.8K/ /12/14/16/ ie=1,0e=0,wpdo,fu , 
V2 SIMDA2 VSIM2 50K 18/20/22/2 SIM 2 data line 
4.7K/20K n_sel=3 
4/26/28/30 
/32 
2/4/6/8/10 
12/14/16 
1.8V/3.0V,1.8K/ /12/14/16/ ie=1,0e=0,wpdo,fu 
W4 SIMRST2 VSIM2 50K 18/20/22/2 SIM 2 reset control 
4.7K/20K n_sel=3 
4/26/28/30 
/32 
SPI Interface 
ie=1,oe=0,wpdo,fu 
E16 SPI_HS_CLK VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 l-3 SPI HS clock 
n_sel= 
ie=1,0e=0,wpu,fun , 
D16 SPI_HS_CSN VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 1=3 SPI HS chip select 
_sel= 
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ie=1,oe=0,wpdo,fu 


D17 SPI_HS_DI VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 n sel=3 SPI HS data input 
ie=1,oe=0,wpdo,fu 
H15 SPI_HS_DO VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 oe SPI HS data output 
UART Interface 
ie=1,oe=0,wpdo,fu 
K1 UOCTS VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 n sel=3 UART port 0 CTS 
ie=1,0e=0,wpdo,fu 
K2 UORTS VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 See UART port 0 RTS 
J3 UORXD VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 ie=1,0e=0,wpu UART port 0 Rx 
J1 UOTXD VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 ie=0,0e=1,1 UART port 0 Tx 
E24 U1RXD VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 ie=1,0e=0,wpu UART port 1 Rx 
E25 U1TXD VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 ie=1,0e=0,wpu ie=0,0e=1,1 UART port 1 Tx 
CTP Interface 
ie=1,oe=0,wpdo,fu 
F16 EXTINTO VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 Asela External interrupt input 0 
ie=1,oe=0,wpdo,fu 
J13 EXTINT1 VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 are External interrupt input 1 
ie=1,oe=0,wpu,fun 
H12 SCL2 VIO1V8 1.8V,1.8K/20K 50K 2/4/6/8 1-3 2C port 2 SCL 
ie=1,oe=0,wpu,fun 
G12 SDA2 VIO1V8 1.8V,1.8K/20K | 50K 2/4/6/8 A 2C port 2 SDA 
LPDDR2/3 Interface 
AD24 | EMCAO/EMCA3 VDDMEM LPDDR3 command or address 
0/LPDDR2 
LPDDR3 command or address 
AE23 EMCA1/EMCA1 VDDMEM 1/LPDDR2 command or 
address 1 
LPDDR3 command or address 
AD26 EMCA2/EMCA2 VDDMEM 2/LPDDR2 command or 
address 2 
LPDDR3 command or address 
AD25 EMCA3/EMCAO VDDMEM 3/LPDDR2 command or 
address 0 
LPDDR3 command or address 
AC26 EMCA4/EMCA4 VDDMEM 4/LPDDR2 command or 
address 4 
LPDDR3 command or address 
AC25 EMCAS/EMCA5 VDDMEM 5/LPDDR2 command or 
address 5 
LPDDR3 command or address 
AB25 EMCA6/EMCA6 VDDMEM 6/LPDDR2 command or 
address 6 
LPDDR3 command or address 
AB27 EMCA7/EMCA8 VDDMEM 7/LPDDR2 command or 
address 8 
LPDDR3 command or address 
AA25 EMCA8/EMCA7 VDDMEM 8/LPDDR2 command or 
address 7 
LPDDR3 command or address 
AA26 EMCA9/EMCA9 VDDMEM 9/LPDDR2 command or 
address 9 
LPDDR3 differential clock 
EMCK_C/EMCLK_ à ; i 
Y22 N VDDMEM negative/LPDDR2 differential 
clock negative 
LPDDR3 differential clock 
AA22 EMCK_T/EMCLK_P | VDDMEM positive/LPDDR2 differential 
clock positive 
Y26 EMCKEO/EMCKEO VDDMEM LPDDR3 clock enable ouput 
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0/LPDDR2 clock enable ouput 
0 
EMCSO_N/EMCSO LPDDR3 chip select 0/LPDDR2 
AC23 VDDMEM J 
N chip select 0 
EMCS1_N/EMCS1 LPDDR3 chip select 1/LPDDR2 
AB23 VDDMEM . 
N chip select 1 
LPDDR3 data mask byte 
AB15 EMDM0/EMDMO VDDMEM 
0/LPDDR2 data mask byte 0 
LPDDR3 data mask byte 
AC14 EMDM1/EMDM1 VDDMEM 
1/LPDDR2 data mask byte 1 
LPDDR3 data mask byte 
AC20 EMDM2/EMDM2 VDDMEM 
2/LPDDR2 data mask byte 2 
LPDDR3 data mask byte 
AB11 EMDM3/EMDM3 VDDMEM 
3/LPDDR2 data mask byte 3 
AB19 EMDQO0/EMDQ1 VDDMEM LPDDR3 data 0/LPDDR2 data 1 
AC18 EMDQ1/EMDQ3 VDDMEM LPDDR3 data 1/LPDDR2 data 3 
AD17 EMDQ2/EMDQO VDDMEM LPDDR3 data 2/LPDDR2 data 0 
AB17 EMDQ3/EMDQ5 VDDMEM LPDDR3 data 3/LPDDR2 data 5 
AE17 EMDQ4/EMDQ2 VDDMEM LPDDR3 data 4/LPDDR2 data 2 
AC16 EMDQ5/EMDQ7 VDDMEM LPDDR3 data 5/LPDDR2 data 7 
AE16 EMDQ6/EMDQ6 VDDMEM LPDDR3 data 6/LPDDR2 data 6 
AD16 EMDQ7/EMDQ4 VDDMEM LPDDR3 data 7/LPDDR2 data 4 
LPDDR3 data 8/LPDDR2 data 
AD14 EMDQ8/EMDQ10 VDDMEM 10 
AE14 EMDQ9/EMDQ9 VDDMEM LPDDR3 data 9/LPDDR2 data 9 
LPDDR3 data 10/LPDDR2 data 
AE13 EMDQ10/EMDQ8 VDDMEM 3 
EMDQ11/EMDQ1 LPDDR3 data 11/LPDDR2 data 
AD13 VDDMEM 
3 13 
EMDQ12/EMDQ1 LPDDR3 data 12/LPDDR2 data 
AB13 VDDMEM 
1 11 
EMDQ13/EMDQ1 LPDDR3 data 13/LPDDR2 data 
AC12 VDDMEM 
2 12 
EMDQ14/EMDQ1 LPDDR3 data 14/LPDDR2 data 
AD11 VDDMEM 
4 14 
EMDQ15/EMDQ1 LPDDR3 data 15/LPDDR2 data 
AE11 VDDMEM 
5 15 
EMDQ16/EMDQ1 LPDDR3 data 16/LPDDR2 data 
AD20 VDDMEM 
8 18 
EMDQ17/EMDQ2 LPDDR3 data 17/LPDDR2 data 
AD22 VDDMEM 
0 20 
EMDQ18/EMDQ1 LPDDR3 data 18/LPDDR2 data 
AE22 VDDMEM 
6 16 
EMDQ19/EMDQ2 LPDDR3 data 19/LPDDR2 data 
AE19 VDDMEM 
1 21 
EMDQ20/EMDQ2 LPDDR3 data 20/LPDDR2 data 
AE20 VDDMEM 
3 23 
EMDQ21/EMDQ1 LPDDR3 data 21/LPDDR2 data 
AC22 VDDMEM 
9 19 
EMDQ22/EMDQ2 LPDDR3 data 22/LPDDR2 data 
AD19 VDDMEM 
2 22 
EMDQ23/EMDQ1 LPDDR3 data 23/LPDDR2 data 
AB21 VDDMEM 
7 17 
EMDQ24/EMDQ2 LPDDR3 data 24/LPDDR2 data 
AB9 VDDMEM 
8 28 
EMDQ25/EMDQ2 LPDDR3 data 25/LPDDR2 data 
AE10 VDDMEM 
7 27 
AC8 EMDQ26/EMDQ3 VDDMEM LPDDR3 data 26/LPDDR2 data 
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1 31 
EMDQ27/EMDQ2 LPDDR3 data 27/LPDDR2 data 
AD10 VDDMEM 
6 26 
EMDQ28/EMDQ2 LPDDR3 data 28/LPDDR2 data 
AC10 VDDMEM 
4 24 
EMDQ29/EMDQ3 LPDDR3 data 29/LPDDR2 data 
AD7 VDDMEM 
0 30 
EMDQ30/EMDQ2 LPDDR3 data 30/LPDDR2 data 
AE8 VDDMEM 
5 25 
EMDQ31/EMDQ2 LPDDR3 data 31/LPDDR2 data 
AD8& VDDMEM 
9 29 
LPDDR3 data strobe 0 
EMDQSO_C/EMD' differential negative/LPDDR2 
AA17 Q50_C/EMDQ. VDDMEM ee / : 
SNO data strobe 0 differential 
negative 
LPDDR3 data strobe 0 
EMDQSO_T/EMD differential positive/LPDDR2 
Y17 Q50_T/ Q VDDMEM p , / i 
SO data strobe 0 differential 
positive 
LPDDR3 data strobe 1 
EMDQS1_C/EMD' differential negative/LPDDR2 
W16 QS1_C/EMDQ VDDMEM E / i 
SN1 data strobe 1 differential 
negative 
LPDDR3 data strobe 1 
EMDQS1_T/EMD differential positive/LPDDR2 
w15 Q51 -I/EMDA VDDMEM an / : 
S1 data strobe 1 differential 
positive 
LPDDR3 data strobe 2 
EMDQS2_C/EMD' differential negative/LPDDR2 
AA19 O52_c/ Q VDDMEM E / , 
SN2 data strobe 2 differential 
negative 
LPDDR3 data strobe 2 
EMDQS2_T/EMD differential positive/LPDDR2 
AA20 ae EMBO VDDMEM P ; / : 
S2 data strobe 2 differential 
positive 
LPDDR3 data strobe 3 
EMDQS3_C/EMD differential negative/LPDDR2 
w13 Q53_C/EMDQ VDDMEM a / 
SN3 data strobe 3 differential 
negative 
LPDDR3 data strobe 3 
EMDQS3_T/EMD differential positive/LPDDR2 
Y13 Qs3_T/ Q VDDMEM p , / 
s3 data strobe 3 differential 
positive 
AA15 EMVREF VDDMEM LPDDR3/2 reference output 
LPDDR3/2 Impedance 
Y27 EMZQ VDDMEM ie 
calibration 
CSI Interface 
P21 CSIO_CKP CSIO differential clock positive 
P22 CSIO_CKN CSIO differential clock negative 
CSIO differenctial data 0 
M24 CSIO_DPO im 
I positive 
CSIO differenctial data 0 
M25 CSIO_DNO , 
= negative 
CSIO differenctial data 1 
L26 CSIO_DP1 ee 
= positive 
CSIO differenctial data 1 
M26 CSIO_DN1 , 
negative 
CSIO differenctial data 2 
P26 CSIO_DP2 S 
= positive 
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CSIO differenctial data 2 


R26 CSIO_DN2 ‘ 
= negative 
CSIO differenctial data 3 
P27 CSIO_DP3 S 
a positive 
CSIO differenctial data 3 
N27 CSIO_DN3 ; 
= negative 
CSI1 differenctial data 0 
L25 CSI1_DNO i 
> negative 
CSI1 differenctial data 0 
L24 CSI1_DPO ie 
= positive 
CSI1 differenctial data 1 
N20 CSI1_DP1 a 
positive 
CSI1 differenctial data 1 
N21 CSI1_DN1 . 
negative 
K27 CSI1_CKN CSI1 differential clock negative 
L27 CSI1_CKP CSI1 differential clock positive 


DSI Interface 


R22 DSI_CKN DSI differential clock negative 
R21 DSI_CKP DSI differential clock positive 
DSI differenctial data 0 
T25 DSI_DNO . 
E negative 
DSI differenctial data 0 
U25 DSI_DPO ae 
= positive 
DSI differenctial data 1 
T27 DSI_DN1 . 
= negative 
DSI differenctial data 1 
T26 DSI_DP1 a 
g positive 
DSI differenctial data 2 
R26 DSI_DN2 , 
= negative 
DSI differenctial data 2 
P26 DSI_DP2 w 
ia positive 
USB2.0 Interface 
Y1 USB_DM USB data negative 
Y2 USB_DP USB data positive 
AA2 USB_REXT USB2.0 calibration pin 


RF RX Interface 


WCDMA HB RX Differential 


A3 RX_W_H1P Å 
Zag input (+) Port 1 
WCDMA HB RX Differential 
B3 RX_W_H1N input (-) Port 1 / WCDMA HB 
RX Single input Port 1 
WCDMA HB RX Differential 
A5 RX_W_H2P , 
a input (+) Port 2 
WCDMA HB RX Differential 
A6 RX_W_H2N input (-) Port 2 / WCDMA HB 
RX Single input Port 2 
WCDMA LB RX Differential 
B4 RX_W_L1P i 
p input (+) Port 1 
WCDMA LB RX Differential 
B5 RX_W_L1N input (-) Port 1 / WCDMA LB 
RX Single input Port 1 
WCDMA LB RX Differential 
B6 RX_W_L2P i 
~ input (+) Port 2 
WCDMA LB RX Differential 
B7 RX_W_L2N input (-) Port 2 / WCDMA LB 
RX Single input Port 2 
GSM LB RX Differential input 
D2 RX_GSM_LP 
= = (+) Port 
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GSM LB RX Differential input (- 


D1 RX_GSM_LN 
= = ) Port 
GSM HB RX Differential input 
C2 RX_GSM_HP 
— L (+) Port 
GSM HB RX Differential input 
B2 RX_GSM_HN 


(-) Port 


RF TX Interface 


c8 TX_GSM_L 


GSM LB TX Port 


c9 TX_GSM_H 


GSM HB TX Port 


B10 | TX_W_L1 


WCDMA LB TX Port 1 


A9 TX_W_L2 


WCDMA LB TX Port 2 


B9 TX_W_H1 


WCDMA HB TX Port 1 


B11 | TX_W_H2 


WCDMA HB TX Port 2 


RF Power Detect Interface 


C11 PDET 


Power detector 


D10 PDET_GND 


Power detector Ground 


RF APC Interface 


D11 GSM_VRAMP 


GSM PA RAMP Signal 


E10 W_APT 


WCDMA PA APC Signal 


WCN Interface 


A20 FM_LANT 


FM RX input Port 


C20 FM_SANT 


FM RX input Port 


B19 GNSS_RF_IN 


GNSS Input Port 


A22 RF_ISM_P 


WiFi Port 


A17 | GPS_LNA_EN 


GPS LNA Enable 


IPD Interface 


A23 DIP_WF_OUT 


Diplexer WIFI port 


A25 DIP_GPS_OUT 


Diplexer GPS port 


B26 DIP_ANT_IN 


Diplexer Antana input port 


System Interface 


F23 OSC_26M 


WCN clock test point 


G2 XTAL1 Crystal port 1 

G1 XTAL2 Crystal port 2 

G3 TSEN_VREFP TSX Power 

G4 TSEN_IN TSX ADC IN 

H4 TSEN_VREFN TSX Ground 

J2 CLK32K_DCXO 32K clock output to PMIC 
J7 CLK26M_AUX1 26M clock output 1 

J5 CLK26M_AUX2 26M clock output 2 

K6 CLK26M_PMIC 26M clock output to PMIC 


T12 THM_IEXT 


Thermal test point 


System Power Input 


A18 AVDD1V2_GNSS 


WCN 1.2V analog power 
supply 


B18 AVDD1V2_FM 


WCN 1.2V analog power 
supply 


AVDD1V2_TRX_IS 
D26 ÍM 


WCN 1.2V analog power 
supply 


D27 AVDD1V2_AFE1 


WCN 1.2V analog power 
supply 


H2 AVDD1V8_DCXO 


DCXO circuit 1.8V analog 
power supply 
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RF Tranceiver 1.8V analog 


E9 AVDD1V8_RF power supply 

RF Tranceiver 1.8V analog 
F1 AVDD1V8_CLK power supply 

RF Tranceiver 1.8V analog 
F2 AVDD1V8_RX power supply 

RF Tranceiver 1.8V analog 
F3 AVDD1V8_LNA power supply 

RF Tranceiver 1.8V analog 
F9 AVDD1V8_TXRF power supply 
T13 AVDD1V8_BB PLL 1.8V analog power supply 

EFUSE 1.8V analog power 
H16 AVDD1V8_EFUSE supply 

CSI & DSI 1.8V analog power 
R23 AVDD1V8_MIPI supply 
w3 AVDD1V8_USB USB 1.8V power supply 
AA1 AVDD3V3_USB USB 3.3V power supply 
A21 AVDD3V3_PA WCN PA 3.3V power supply 
F14 VDDCORE Power supply for core 
F15 VDDCORE Power supply for core 
G14 VDDCORE Power supply for core 
J14 VDDCORE Power supply for core 
J15 VDDCORE Power supply for core 
K19 VDDCORE Power supply for core 
K20 VDDCORE Power supply for core 
K21 VDDCORE Power supply for core 
L19 VDDCORE Power supply for core 
L20 VDDCORE Power supply for core 
L21 VDDCORE Power supply for core 
L7 VDDCORE Power supply for core 
N6 VDDCORE Power supply for core 
P5 VDDCORE Power supply for core 
P6 VDDCORE Power supply for core 
P7 VDDCORE Power supply for core 
R6 VDDCORE Power supply for core 
R7 VDDCORE Power supply for core 
T14 VDDCORE Power supply for core 
T15 VDDCORE Power supply for core 
T16 VDDCORE Power supply for core 
T17 VDDCORE Power supply for core 
T19 VDDCORE Power supply for core 
T7 VDDCORE Power supply for core 
T8 VDDCORE Power supply for core 
U12 VDDCORE Power supply for core 
U13 VDDCORE Power supply for core 
U19 VDDCORE Power supply for core 
U21 VDDCORE Power supply for core 
U7 VDDCORE Power supply for core 
U8 VDDCORE Power supply for core 
V10 VDDCORE Power supply for core 
V11 VDDCORE Power supply for core 
V12 VDDCORE Power supply for core 
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V22 VDDCORE Power supply for core 
w10 VDDCORE Power supply for core 
Wil VDDCORE Power supply for core 
w9 VDDCORE Power supply for core 
Y9 VDDCORE Power supply for core 
Differential feedback negative 
R8 VDDCORE_FB_N 
roa of CORE power 
Differential feedback positive 
R9 VDDCORE_FB 
7 of CORE power 
U14 VDDMEM Power supply for LPDDR3/2 IO 
U15 VDDMEM Power supply for LPDDR3/2 IO 
U17 VDDMEM Power supply for LPDDR3/2 IO 
V17 VDDMEM Power supply for LPDDR3/2 IO 
V19 VDDMEM Power supply for LPDDR3/2 1O 
V20 VDDMEM Power supply for LPDDR3/2 1O 
V21 VDDMEM Power supply for LPDDR3/2 IO 
Power supply for Digital 
W27 VCAM Camera IO 
Y7 VEMMCIO Power supply for EMMC IO 
Power supply for RAW NAND 
W6 VIO_NAND IO 
A15 VIO1V8 Power supply for digital IO 
G25 VIO1V8 Power supply for digital IO 
M8 VIO1V8 Power supply for digital IO 
T23 VIO1V8 Power supply for digital IO 
U3 VIO1V8 Power supply for digital IO 
H27 VSDO Power supply for SDIOO IO 
T1 VSIMO Power supply for SIM card 0 
V1 VSIM1 Power supply for SIM card 1 
w2 Power supply for SIM card 2 
VSIM2 
Ground 
Analog groupd of RF 
A11 AVSS_RF Tranceiver 
Analog groupd of RF 
A8 AVSS_RF Tranceiver 
Analog groupd of RF 
B8 AVSS_RF Tranceiver 
Analog groupd of RF 
C10 AVSS_RF Tranceiver 
Analog groupd of RF 
c3 AVSS_RF Tranceiver 
Analog groupd of RF 
c4 AVSS_RF Tranceiver 
Analog groupd of RF 
cs AVSS_RF Tranceiver 
Analog groupd of RF 
C6 AVSS_RF Tranceiver 
Analog groupd of RF 
C7 AVSS_RF Tranceiver 
Analog groupd of RF 
D7 AVSS_RF Tranceiver 
Analog groupd of RF 
D8 AVSS_RF Tranceiver 
Analog groupd of RF 
D9 AVSS_RF Tranceiver 
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Analog groupd of RF 


E11 AVSS_RF Tranceiver 

Analog groupd of RF 
E2 AVSS_RF Tranceiver 

Analog groupd of RF 
E4 AVSS_RF Tranceiver 

Analog groupd of RF 
E5 AVSS_RF Tranceiver 

Analog groupd of RF 
E6 AVSS_RF Tranceiver 

Analog groupd of RF 
F5 AVSS_RF Tranceiver 

Analog groupd of RF 
F6 AVSS_RF Tranceiver 

Analog groupd of RF 
G10 AVSS_RF Tranceiver 

Analog groupd of RF 
G11 AVSS_RF Tranceiver 

Analog groupd of RF 
G5 AVSS_RF Tranceiver 

Analog groupd of RF 
G6 AVSS_RF Tranceiver 

Analog groupd of RF 
G7 AVSS_RF Tranceiver 

Analog groupd of RF 
G8 AVSS_RF Tranceiver 

Analog groupd of RF 
G9 AVSS_RF Tranceiver 

Analog groupd of RF 
H10 AVSS_RF Tranceiver 

Analog groupd of RF 
H11 AVSS_RF Tranceiver 

Analog groupd of RF 
H5 AVSS_RF Tranceiver 

Analog groupd of RF 
H6 AVSS_RF Tranceiver 

Analog groupd of RF 
H7 AVSS_RF Tranceiver 

Analog groupd of RF 
H8 AVSS_RF Tranceiver 

Analog groupd of RF 
H9 AVSS_RF Tranceiver 

Analog groupd of RF 
J10 AVSS_RF Tranceiver 

Analog groupd of RF 
J11 AVSS_RF Tranceiver 

Analog groupd of RF 
J4 AVSS_RF Tranceiver 

Analog groupd of RF 
J6 AVSS_RF Tranceiver 

Analog groupd of RF 
J8 AVSS_RF Tranceiver 

Analog groupd of RF 
J9 AVSS_RF Tranceiver 

Analog groupd of RF 
K5 AVSS_RF Tranceiver 

Analog groupd of RF 
K7 AVSS_RF Tranceiver 
B20 AVSS_FM Analog groupd of FM 
A24 AVSS_WCN Analog groupd of WCN 
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B21 AVSS_WCN Analog groupd of WCN 
B22 AVSS_WCN Analog groupd of WCN 
B23 AVSS_WCN Analog groupd of WCN 
B24 AVSS_WCN Analog groupd of WCN 
C21 AVSS_WCN Analog groupd of WCN 
C22 AVSS_WCN Analog groupd of WCN 
C24 AVSS_WCN Analog groupd of WCN 
C25 AVSS_WCN Analog groupd of WCN 
C26 AVSS_WCN Analog groupd of WCN 
D20 AVSS_WCN Analog groupd of WCN 
D21 AVSS_WCN Analog groupd of WCN 
D23 AVSS_WCN Analog groupd of WCN 
D24 AVSS_WCN Analog groupd of WCN 
D25 AVSS_WCN Analog groupd of WCN 
E18 AVSS_WCN Analog groupd of WCN 
E19 AVSS_WCN Analog groupd of WCN 
E20 AVSS_WCN Analog groupd of WCN 
E21 AVSS_WCN Analog groupd of WCN 
E22 AVSS_WCN Analog groupd of WCN 
F17 AVSS_WCN Analog groupd of WCN 
F18 AVSS_WCN Analog groupd of WCN 
F19 AVSS_WCN Analog groupd of WCN 
F21 AVSS_WCN Analog groupd of WCN 
G17 AVSS_WCN Analog groupd of WCN 
G18 AVSS_WCN Analog groupd of WCN 
G19 AVSS_WCN Analog groupd of WCN 
G20 AVSS_WCN Analog groupd of WCN 
G21 AVSS_WCN Analog groupd of WCN 
H18 AVSS_WCN Analog groupd of WCN 
H19 AVSS_WCN Analog groupd of WCN 
H20 AVSS_WCN Analog groupd of WCN 
H21 AVSS_WCN Analog groupd of WCN 
K26 AVSS_MIPI Analog groupd of CSI & DSI 
N26 AVSS_MIPI Analog groupd of CSI & DSI 
P20 AVSS_MIPI Analog groupd of CSI & DSI 
U24 AVSS_MIPI Analog groupd of CSI & DSI 
T11 AVSS_BB Analog groupd of PLL 
AA10 | VSS Digital Ground 
AA13 | VSS Digital Ground 
AA14 | VSS Digital Ground 
AA24 | VSS Digital Ground 
AA3 VSS Digital Ground 
AB10 | VSS Digital Ground 
AB12 | VSS Digital Ground 
AB14 | VSS Digital Ground 
AB16 | VSS Digital Ground 
AB18 | VSS Digital Ground 
AB20 | VSS Digital Ground 
AB22 | VSS Digital Ground 

V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 43 of 3034 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM 


SC7731E Design Specification 


AB26 | VSS Digital Ground 
AB6 VSS Digital Ground 
AB8 VSS Digital Ground 
AC11 | VSS Digital Ground 
AC17 | VSS Digital Ground 
AC19 | VSS Digital Ground 
AD12 | VSS Digital Ground 
AD15 | VSS Digital Ground 
AD18 | VSS Digital Ground 
AD21 | VSS Digital Ground 
AD23 | VSS Digital Ground 
AD6 VSS Digital Ground 
AD9 VSS Digital Ground 
AE25 VSS Digital Ground 
G13 VSS Digital Ground 
G16 VSS Digital Ground 
H17 VSS Digital Ground 
H23 VSS Digital Ground 
H24 VSS Digital Ground 
J12 VSS Digital Ground 
J16 VSS Digital Ground 
J17 VSS Digital Ground 
J18 VSS Digital Ground 
J19 VSS Digital Ground 
J20 VSS Digital Ground 
J21 VSS Digital Ground 
K10 VSS Digital Ground 
K11 VSS Digital Ground 
K12 VSS Digital Ground 
K13 VSS Digital Ground 
K14 VSS Digital Ground 
K15 VSS Digital Ground 
K16 VSS Digital Ground 
K17 VSS Digital Ground 
K18 VSS Digital Ground 
K8 VSS Digital Ground 
K9 VSS Digital Ground 
L10 VSS Digital Ground 
L12 VSS Digital Ground 
L14 VSS Digital Ground 
L16 VSS Digital Ground 
L18 VSS Digital Ground 
L8 VSS Digital Ground 
L9 VSS Digital Ground 
M11 VSS Digital Ground 
M13 VSS Digital Ground 
M15 VSS Digital Ground 
M17 VSS Digital Ground 
M19 VSS Digital Ground 
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M20 VSS Digital Ground 
M21 VSS Digital Ground 
M6 VSS Digital Ground 
M9 VSS Digital Ground 
N10 VSS Digital Ground 
N12 VSS Digital Ground 
N14 VSS Digital Ground 
N16 VSS Digital Ground 
N18 VSS Digital Ground 
N19 VSS Digital Ground 
N7 VSS Digital Ground 
N8 VSS Digital Ground 
N9 VSS Digital Ground 
P10 VSS Digital Ground 
P11 VSS Digital Ground 
P13 VSS Digital Ground 
P15 VSS Digital Ground 
P17 VSS Digital Ground 
P19 VSS Digital Ground 
P8 VSS Digital Ground 
P9 VSS Digital Ground 
R10 VSS Digital Ground 
R11 VSS Digital Ground 
R12 VSS Digital Ground 
R13 VSS Digital Ground 
R14 VSS Digital Ground 
R15 VSS Digital Ground 
R16 VSS Digital Ground 
R17 VSS Digital Ground 
R18 VSS Digital Ground 
R19 VSS Digital Ground 
R20 VSS Digital Ground 
R4 VSS Digital Ground 
R5 VSS Digital Ground 
T10 VSS Digital Ground 
T20 VSS Digital Ground 
U10 VSS Digital Ground 
U11 VSS Digital Ground 
V7 VSS Digital Ground 
W14 VSS Digital Ground 
W17 VSS Digital Ground 
w18 VSS Digital Ground 
w19 VSS Digital Ground 
W21 VSS Digital Ground 
Y12 VSS Digital Ground 
Y16 VSS Digital Ground 
Y6 VSS Digital Ground 
NC 

A1 NC Not Connect 
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3.3.1 Pin Multiplexed Function List 


The chip adopts programmable pin multiplexing to reduce pin number as well as providing 
enough flexibililty. Multiple signals are connected to a 


Multiplexer that connects to the same I/O pin. 


A2 NC Not Connect 
B1 NC Not Connect 
AD1 NC Not Connect 
AE1 NC Not Connect 
AE2 NC Not Connect 
A26 NC Not Connect 
A27 NC Not Connect 
B27 NC Not Connect 
AE26 NC Not Connect 
AD27 NC Not Connect 
AE27 NC Not Connect 
3.3 Pin Description 


Table 3-3 Pin Multiplexed Functions 
Net Name FunctionO Type | Function1 Type Function2 Type | Function3 | Type 
UOTXD UOTXD o DBG_BUS14(G0) o GPIOO 1/0/T 
UORXD UORXD l EXT_XTL_ENO PPS(GO) O GPIO1 1/0/T 
UOCTS UOCTS l EXTINT9 BUA_TF_DET l GPIO2 1/0/T 
UORTS UORTS O EXTINT10 BAT_DET l GPIO3 1/0/T 
TCK_ARM TCK_ARM l EXTINT14 BUA_SIM1_DET l GPIO4 1/0/T 
TMS_ARM TMS_ARM 1/0 EXTINT15 BUA_SIM2_DET l GPIO5 1/0/T 
PTEST PTEST l 
ANA_INT ANA_INT l 
EXT_RST_B EXT_RST_B l 
CHIP_SLEEP CHIP_SLEEP o 
CLK_32K CLK_32K l 
AUD_SCLK AUD_SCLK O IIS2CLK 1/0/T 
AUD_ADDO AUD_ADDO l IIS2DI | 
AUD_ADSYNC AUD_ADSYNC l 
AUD_DAD1 AUD_DAD1 o 
AUD_DADO AUD_DADO o IIS2DO O/T 
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SIMDAO SIMDAO 1/0/T GPIO6 1/0/T 
SIMCLKO SIMCLKO o GPIO7 1/0/T 
SIMRSTO SIMRSTO o GPIO8 1/0/T 
SIMDA1 SIMDA1 1/0/T GPIO9 1/0/T 
SIMRST1 SIMRST1 o GPIO10 1/0/T 
SIMCLK1 SIMCLK1 o GPIO11 1/0/T 
SIMCLK2 SIMCLK2 o U2TXD o CM4_GPIO3 o/T | GP1012 1/0/T 
SIMDA2 SIMDA2 /o/T | U2RXD | CM4_GPIO4 Vo/T | GP1013 1/0/T 
SIMRST2 SIMRST2 o CLK_AUXO o PROBE_CLK o GPIO14 1/0/T 
NF_DATA_2 NF_DATA_2 o NF_DATA_2_T 1/0/T GPIO15 1/0/T 
NF_DATA_1 NF_DATA_1 o NF_DATA_1_T 1/0/T GPI016 1/0/T 
NF_DATA_O NF_DATA_0 o NF_DATA_0_T 1/0/T GPI017 1/0/T 
NF_WEN NF_WEN o NF_WEN_T 1/0/T GP1018 1/0/T 
NF_CENO NF_CENO o NF_CENO_T 1/0/T GPIO19 1/0/T 
EMMC_D[0] EMMC_DO 1/O/T | NF_WPN O/T GP1020 1/0/T 
EMMC_D[1] EMMC_D1 /o/T | NF_DaS 1/0/T GPI021 1/0/T 
EMMC_D[2] EMMC_D2 Vo/t | NE_DATA_6 1/0/T GPI022 1/0/T 
EMMC_D[3] EMMC_D3 Yo/tT | NE_DATA_7 1/0/T GP1023 1/0/T 
EMMC_D[4] EMMC_D4 /o/T | NF_DATA_5 O/T GP1024 1/0/T 
EMMC_D[5] EMMC_D5 1/O/T | NF_DATA_4 O/T GPI025 1/0/T 
EMMC_D[6] EMMC _D6 O/T | NF_CLE 1/0/T GPI026 1/0/T 
EMMC_D[7] EMMC_D7 1/O/T | NF_ALE O/T GPI027 1/0/T 
EMMC_CLK EMMC_CLK 1/O/T | NF_RE_T O/T GP1O28 1/0/T 
EMMC_DS EMMC_DS l NF_DATA_3 1/0/T GPI029 1/0/T 
EMMC_CMD EMMC_CMD 1/O/T | NF_RBN 1/0/T GP1030 1/0/T 
EMMC_RST EMMC_RST o NF_CEN1 O/T GPIO31 1/0/T 
LCM_RSTN LCM_RSTN o GP1032 /O/T 
DSI_TE DSI_TE l GP1033 1/0/T 
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SCLO SCLO /0/T | TMS_RE DBG_BUS10(G1) o GP1034 1/0/T 
SDAO SDAO /0/T | TRST_RF DBG_BUS11(G1) o GP1035 1/0/T 
CMMCLKO CMMCLKO O CLK_AUX1 o DBG_BUS6(G1) o GP1036 1/0/T 
CMRSTO CMRSTO o TDO_RF O/T DBG_BUS7(G1) o GP1037 /O/T 
CMPDO CMPDO o TDI_RF DBG_BUS8(G1) o GP1038 1/0/T 
CMPD1 CMPD1 o TCK_RF DBG_BUS9(G1) o GP1039 1/0/T 
SDO_CLKO SDO_CLKO O/T PLL_LOCK o DBG_BUS5(G1) o GP1040 1/0/T 
SD0_CMD SDO_CMD /o/t | DTCK_TWG DBG_BUS2(G1) o GPI041 1/0/T 
SDO_D[0] SD0_DO /o/t | DTMS_TWG DBG_BUS3(G1) o GP1042 1/0/T 
SDO_D[1] SD0_D1 /0/T | DRTCK_TWG o DBG_BUS4(G1) o GP1043 1/0/T 
SD0_D[2] SD0_D2 /o/T | DTDI_TWG DBG_BUS1(G1) o GP1044 1/0/T 
SD0_D[3] SD0_D3 /o/t | DTDO_TWG O/T DBG_BUSO(G1) o GP1045 1/0/T 
IISOCLK IISOCLK 1/0/T | U3CTS SPIO_CLK /o/t | GP1046 1/0/T 
IISOLRCK IISOLRCK 1/O/T | U3RTS o SPIO_CSN o/t | GPIO47 1/0/T 
IISODI IISODI l U3TXD o SPIO_DI o/t | GP1048 1/0/T 
IISODO IISODO O/T U3RXD SPIO_DO /o/t | GP1049 1/0/T 
U1RXD U1RXD l EXT_XTL_EN1 PPS(G1) o GPIO50 1/0/T 
U1TXD U1TXD o CM4_GPI01 /O/T DBG_BUS15(G0) o GPIO51 1/0/T 
KEYIN[O] KEYINO l EXTINT2 DBG_BUS10(G0) o GPI052 1/0/T 
KEYIN[1] KEYIN1 l EXTINT3 DBG_BUS11(G0) o GP1053 1/0/T 
KEYIN[2] KEYIN2 l EXTINT4 SE_GPIO2 o/t | GP1054 1/0/T 
KEYOUT[O] KEYOUTO O/T EXTINT11 SE_GPIO1 o/t | GPIO5S 1/0/T 
KEYOUT[1] KEYOUT1 O/T EXTINT12 CM4_GPI06 /o/t | GPIO56 1/0/T 
KEYOUT[2] KEYOUT2 O/T PWMB(G0) o CM4_GPIO7 /o/t | GPIO57 1/0/T 
LNA_EN LNA_EN o EXTINT5 CM4_GPIO0 /o/t | GPIO58 1/0/T 
SPI_HS_DO SPI_HS_DO /0/T | SE_GPIO3 /O/T DBG_BUS13(G1) o GPIO59 1/0/T 
SPI_HS_DI SPI_HS_DI l SE_GPIO4 /O/T DBG_BUS14(G1) o GPIO60 1/0/T 
SPI_HS_CLK SPI_HS_CLK o/t | CM4_GP102 /O/T DBG_BUS15(G1) o GPIO61 1/0/T 
SPI_HS_CSN SPI_HS_CSN /o/T | CM4_GPIO5 /O/T DBG_BUS12(G1) o GP1062 1/0/T 
EXTINT1 EXTINT1 l GP1063 1/0/T 
EXTINTO EXTINTO l WDRST o SE_GPIOO /o/t | GPIO64 1/0/T 
SCL2 SCL2 1/0/T GPIO65 1/0/T 
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SDA2 SDA2 1/0/T GPIO66 1/0/T 
SCL1 SCL1 1/0/T DBG_BUS12(G0) o GPIO67 1/0/T 
SDA1 SDA1 1/0/T DBG_BUS13(G0) o GP1068 1/0/T 
RFCTL[11] RFCTL11 o EXTINT13 PWMB(G1) o GPI069 1/0/T 
RFCTL[10] RFCTL10 o EXTINT8 PWMA o GPI070 1/0/T 
RFCTL[9] RFCTL9 o EXTINT7 DBG_BUS9(G0) o GPIO71 1/0/T 
RFCTL[8] RFCTL8 o EXTINT6 DBG_BUS8(G0) o GPI072 1/0/T 
RFCTL[7] RFCTL7 o DBG_BUS7(G0) o GP1073 1/0/T 
RFCTL[6] RFCTL6 0) DBG_BUS6(G0) o GP1074 1/0/T 
RFCTL[5] RFCTL5 o DBG_BUS5(G0) 0) GPIO75 1/0/T 
RFCTL[4] RFCTL4 o DBG_BUS4(G0) o GP1076 1/0/T 
RFCTL[3] RFCTL3 o DBG_BUS3(G0) o GPI077 1/0/T 
RFCTL[2] RFCTL2 o DBG_BUS2(G0) o GP1078 1/0/T 
RFCTL[1] RFCTL1 o DBG_BUS1(G0) o GPIO79 1/0/T 
RFCTL[O] RFCTLO o DBG_BUSO(GO) o GP1080 1/0/T 
3.3.2 Pin status and GPIOs 
AtReset AfterReset Pawar 
PINNO | Ball Name GPIO F 
H/L/Hiz | Pin State H/L/Hiz Pin State Domain 
J1 UOTXD GPIOO L INPUT(WPD) | H OUTPUT VIO1V8 
13 UORXD GPIO1 L INPUT(WPD) | H INPUT(WPU) | vio1v8 
K1 UOCTS GPIO2 L INPUT(WPD) |L INPUT(WPD) | vio1vg 
K2 UORTS GPIO3 L INPUT(WPD) |L INPUT(WPD) | vio1vg 
K4 TCK_ARM GPIO4 L INPUT(WPD) |L INPUT(WPD) | vio1vg 
K3 TMS_ARM GPIO5 L INPUT(WPD) | H INPUT(WPU) | vio1v8 
M6 PTEST L INPUT(WPD) |L INPUT(WPD) | vio1v8 
M5 ANA_INT L INPUT(WPD) |L INPUT(WPD) | vi01v8 
R2 EXT_RST_B L INPUT(WPD) |L INPUT(WPD) | vio1vg 
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R1 CHIR SLEEP H INPUT(WPU) | H OUTPUT VIO1V8 

N1 CLK_32K H INPUT(WPU) |H INPUT(WPU) | VIO1V8 

P2 AUD_SCLK L INPUT(WPD) |L OUTPUT VIO1V8 

N2 AUD ADDO L INPUT(WPD) |L INPUT(WPD) | vio1vs 

M1 BEDE ANE L INPUT(WPD) |L INPUT(WPD) | VIO1V8 

N4 AUDTDADI H INPUT(WPU) |L OUTPUT VIO1V8 

N3 AUDZDADO H INPUT(WPU) |L OUTPUT VIO1V8 

M2 AODTDASIME L INPUT(WPD) |L OUTPUT VIO1V8 

L2 ADI D H INPUT(WPU) |L OUTPUT VIO1V8 

L5 ADI TNC L INPUT(WPD) | L OUTPUT VIO1V8 

M4 ADISCLK H INPUT(WPU) | L OUTPUT VIO1V8 

T4 SIMDAO GPIO6 |, INPUT(WPD) |L INPUT(WPD) | VSIMO 

T5 SIMCLKO GPIO7 |, INPUT(WPD) |L INPUT(WPD) | VSIMO 

U4 SIMRSTO GPIO8 |, INPUT(WPD) |L INPUT(WPD) | VSIMO 

T2 SIMDA1 GPIO9 |, INPUT(WPD) |L INPUT(WPD) | vsiM1 

T3 SIMRST1 GPIO10 |, INPUT(WPD) |L INPUT(WPD) | vsiM1 

u2 SIMCLK1 GPIO11 |, INPUT(WPD) |L INPUT(WPD) | VSIM1 

v5 SIMCLK2 GPIO12 |, INPUT(WPD) |L INPUT(WPD) | vsiM2 

v2 SIMDA2 GPIO13 |, INPUT(WPD) |L INPUT(WPD) | vsiM2 

W4 SIMRST2 GPIO14 | | INPUT(WPD) |L INPUT(WPD) | vSIM2 

Y5 NF_DATA_2 GPIOIS | | INPUT(WPD) | H INPUT(WPU) Omen 

ABA NF_DATA_1 GPIOI6 | | INPUT(WPD) | H INPUT(WPU) woe 

AB3 NF_DATA_O GPIO17 | | INPUT(WPD) | H INPUT(WPU) E 

AC3 NF_WEN GPIOI8 |, INPUT(WPD) | H INPUT(WPU) | VIO_NAND 

Y4 NF_CENO GPIOI9 | | INPUT(WPD) | H INPUT(WPU) | VIO_NAND 

AD3 EMMC_DO GPIO20 | | INPUT(WPD) | H INPUT(WPU) | VEMMCIO 
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AD4 EMMC_D1 GPIO21 | | INPUT(WPD) | H INPUT(WPU) | VEMMC 
AE6 EMMC_D2 GPIO22 |, INPUT(WPD) | H INPUT(WPU) | VEMMC 
AD2 EMMC_D3 GPIO23 | | INPUT(WPD) | H INPUT(WPU) | VEMMC 
ADS EMMC_D4 GPIO24 | | INPUT(WPD) | H INPUT(WPU) | VEMMC 
AE3 EMMC_D5 GPIO25 |, INPUT(WPD) | H INPUT(WPU) | VEMMC 
AC2 EMMC_D6 GPIO26 | | INPUT(WPD) | H INPUT(WPU) | VEMMC 
ACL EMMC_D7 GPIO27 |, INPUT(WPD) | H INPUT(WPU) | VEMMC 
AAT EMMC_CLK GPIO28 | | INPUT(WPD) |L OUTPUT VEMMC 
ACS EMMC_DS GPIO29 | | INPUT(WPD) |L INPUT(WPD) | VEMMC 
AES EMMC_CMD GPIO30 | | INPUT(WPD) | H INPUT(WPU) | VEMMC 
AB2 EMMC_RST GPIO31 | | INPUT(WPD) | H OUTPUT VEMMC 
Y24 LCM_RSTN GPIO32 |, INPUT(WPD) |L INPUT(WPD) | vio1v8 
W24 LCM_FMARK GPIO33 | | INPUT(WPD) |L INPUT(WPD) | VviO1Vv8 
w25 SCLO GPIO34 | | INPUT(WPD) | H INPUT(WPU) | VCAM 
v25 SDAO GPIO35 | | INPUT(WPD) | H INPUT(WPU) | VCAM 
W26 CMMCLKO GPIO36 |, INPUT(WPD) |L OUTPUT VCAM 
U27 CMRSTO GPIO37 |, INPUT(WPD) |L INPUT(WPD) | VCAM 
U26 CMPDO GPIO38 | | INPUT(WPD) |L INPUT(WPD) | VCAM 
v26 CMPD1 GPIO39 | | INPUT(WPD) |L INPUT(WPD) | VCAM 
J26 SDO_CLKQ GPIO40 | | INPUT(WPD) |L INPUT(WPD) | VSDO 
K25 SDO_CMD GPIO41 | | INPUT(WPD) |L INPUT(WPD) | VSDO 
G27 SDO_DO GPIO42 | | INPUT(WPD) |L INPUT(WPD) | VSDO 
G26 SD0_D1 GPIO43 |, INPUT(WPD) |L INPUT(WPD) | VSDO 
J23 SDO_D2 GPIO44 | | INPUT(WPD) |L INPUT(WPD) | VSDO 
H26 SD0_D3 GPIO45 |, INPUT(WPD) |L INPUT(WPD) | VSDO 
E26 IISOCLK GPIO46 | | INPUT(WPD) |L INPUT(WPD) | vio1vs 
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E27 IISOLRCK GPIO47 L INPUT(WPD) L INPUT(WPD) VIO1V8 
G24 IISODI GP1048 L INPUT(WPD) L INPUT(WPD) VIO1V8 
F26 IISODO GPIO49 L INPUT(WPD) L INPUT(WPD) VIO1V8 
E24 U1RXD GPIO50 L INPUT(WPD) H INPUT(WPU) VIO1V8 
E25 U1TXD GPIO51 H INPUT(WPU) H OUTPUT VIO1V8 
E15 KEYINO GPI052 L INPUT(WPD) H INPUT(WPU) VIO1V8 
B17 KEYIN1 GPIOS53 L INPUT(WPD) H INPUT(WPU) VIO1V8 
C18 KEYIN2 GPIO54 L INPUT(WPD) L INPUT(WPD) VIO1V8 
D18 KEYOUTO GPIO55 L INPUT(WPD) L OUTPUT VIO1V8 
G15 KEYOUT1 GPIOS6 L INPUT(WPD) L INPUT(WPD) VIO1V8 
B16 KEYOUT2 GPIOS7 L INPUT(WPD) L INPUT(WPD) VIO1V8 
A17 LNA_EN GPIO58 L INPUT(WPD) L OUTPUT VIO1V8 
H15 SPI_HS_DO GPIOS9 L INPUT(WPD) L INPUT(WPD) VIO1V8 
D17 SPI_HS_DI GPIO60 L INPUT(WPD) L INPUT(WPD) VIO1V8 
E16 SPI_HS_CLK GPIO61 L INPUT(WPD) L INPUT(WPD) VIO1V8 
D16 SPI_HS_CSN GPIO62 L INPUT(WPD) L INPUT(WPU) VIO1V8 
J13 EXTINTI GPIO63 L INPUT(WPD) L INPUT(WPD) VIO1V8 
F16 EXTINTO GPI064 L INPUT(WPD) L INPUT(WPD) VIO1V8 
H12 SCL2 GPIO65 L INPUT(WPD) H INPUT(WPU) VIO1V8 
G12 SDA2 GPIO66 L INPUT(WPD) H INPUT(WPU) VIO1V8 
D15 ScL1 GPIO67 L INPUT(WPD) H INPUT(WPU) VIO1V8 
D14 SDA1 GPIO68 L INPUT(WPD) H INPUT(WPU) VIO1V8 
E14 RFCTL11 GPIO69 L INPUT(WPD) L INPUT(WPD) VIO1V8 
E13 RFCTL10 GPIO70 L INPUT(WPD) L INPUT(WPD) VIO1V8 
B14 RFCTL9 GPIO71 L INPUT(WPD) L INPUT(WPD) VIO1V8 
D12 RFCTL8 GPIO72 L INPUT(WPD) L INPUT(WPD) VIO1V8 
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A14 RFCTL7 GPIO73 INPUT(WPD) INPUT(WPD) | vio1vg 
F12 RFCTL6 GPI074 INPUT(WPD) INPUT(WPD) | vio1v8 
B15 RFCTLS GPIO75 INPUT(WPD) INPUT(WPD) | vio1v8 
B13 RFCTL4 GPIO76 INPUT(WPD) INPUT(WPD) | vi01v8 
E12 RFCTL3 GPIO77 INPUT(WPD) INPUT(WPD) | vio1vg 
c15 RFCTL2 GPI078 INPUT(WPD) INPUT(WPD) | vio1v8 
c12 RFCTL1 GPIO79 INPUT(WPD) INPUT(WPD) | vio1v8 
A12 RFCTLO GP1080 INPUT(WPD) INPUT(WPD) | vio1v8 
3.4 Control Registers 
3.4.1 Memory Map 
ARM base address: 0x402A_0000 
3.4.1.1 Central Pin Reg 
PIN_CTRL_regO 0x0000 
PIN_CTRL_reg1 0x0004 
PIN_CTRL_reg2 0x0008 
PIN_CTRL_reg3 Ox000C 
PIN_CTRL_reg4 0x0010 
PIN_CTRL_reg5 0x0014 
UOTXD 0x0020 0x0001e000 
UORXD 0x0024 0x0001e000 
UOCTS 0x0028 0x0001e030 
UORTS 0x002C 0x0001e030 
TCK_ARM 0x0030 0x0001e000 
TMS_ARM 0x0034 0x0001e000 
PTEST 0x0038 0x0001e000 
ANA_INT 0x003C 0x0001e000 
EXT_RST_B 0x0040 0x0001e000 
CHIP_SLEEP 0x0044 0x0001e000 
CLK_32K 0x0048 0x0001e000 
AUD_SCLK 0x004C 0x0001e000 
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| AUD_ADDO 0x0050 0x0001e000 
AUD_ADSYNC 0x0054 0x0001e000 
AUD_DAD1 0x0058 0x0001e000 
AUD_DADO Ox005C 0x0001e000 
AUD_DASYNC 0x0060 0x0001e000 
ADI_D 0x0064 0x0001e000 
ADI_SYNC 0x0068 0x0001e001 
ADI_SCLK Ox006C 0x0001e001 
SIMDAO 0x0070 0x0001e030 
SIMCLKO 0x0074 0x0001e030 
SIMRSTO 0x0078 0x0001e030 
SIMDA1 0x007C 0x0001e030 
SIMRST1 0x0080 0x0001e030 
SIMCLK1 0x0084 0x0001e030 
SIMCLK2 0x0088 0x0001e030 
SIMDA2 0x008C 0x0001e030 
SIMRST2 0x0090 0x0001e030 
NF_DATA_2 0x0094 0x0001e030 
NF_DATA 1 0x0098 0x0001e030 
NF DATA 0 0x009C 0x0001e030 
NF_WEN 0x00A0 0x0001e030 
NF_CENO Ox00A4 0x0001e030 
EMMC_DUMMY Ox00A8 0x0001e000 
EMMC_DO Ox00AC 0x0001e000 
EMMC_D1 0x00B0 0x0001e000 
EMMC_D2 0x00B4 0x0001e000 
EMMC_D3 0x00B8 0x0001e000 
EMMC_D4 Ox00BC 0x0001e000 
EMMC_D5 Ox00CO 0x0001e000 
EMMC_D6 Ox00C4 0x0001e000 
EMMC D7 0x00C8 0x0001e000 
EMMC._CLK Ox00CC 0x0001e000 
EMMC_DS 0x00D0 0x0001e000 
EMMC_CMD 0x00D4 0x0001e000 
EMMC_RST 0x00D8 0x0001e000 
LCM_RSTN Ox00DC 0x0001e030 
DSI_TE OxO0EO 0x0001e030 
SCLO Ox00E4 0x0001e030 
SDAO OxO0E8 0x0001e030 
CMMCLKO Ox00EC 0x0001e010 
CMRSTO Ox00FO 0x0001e030 
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| CMPDO OxO0F4 0x0001e030 
CMPD1 OxO0F8 0x0001e030 
SDO_CLKO OxOOFC 0x0001e030 
SDO0_CMD 0x0100 0x0001e030 
SDO_DO 0x0104 0x0001e030 
SD0_D1 0x0108 0x0001e030 
SDO_D2 0x010C 0x0001e030 
SDO_D3 0x0110 0x0001e030 
SD0_DUMMY 0x0114 0x0001e000 
IISOCLK 0x0118 0x0001e030 
IISOLRCK 0x011C 0x0001e030 
IISODI 0x0120 0x0001e030 
lISODO 0x0124 0x0001e030 
U1RXD 0x0128 0x0001e000 
U1TXD 0x012C 0x0001e000 
KEYINO 0x0130 0x0001e002 
KEYIN1 0x0134 0x0001e002 
KEYIN2 0x0138 0x0001e030 
KEYOUTO 0x013C 0x0001e000 
KEYOUT1 0x0140 0x0001e000 
KEYOUT2 0x0144 0x0001e030 
LNA_EN 0x0148 0x0001e000 
SPI_HS_DO 0x014C 0x0001e030 
SPI_HS_DI 0x0150 0x0001e030 
SPI_HS_CLK 0x0154 0x0001e030 
SPI_HS_CSN 0x0158 0x0001e030 
EXTINT1 0x015C 0x0001e030 
EXTINTO 0x0160 0x0001e030 
SCL2 0x0164 0x0001e030 
SDA2 0x0168 0x0001e030 
SCL1 0x016C 0x0001e030 
SDA1 0x0170 0x0001e030 
RFCTL11 0x0174 0x0001e030 
RFCTL10 0x0178 0x0001e030 
RFCTL9 0x017C 0x0001e030 
RFCTL8 0x0180 0x0001e030 
RFCTL7 0x0184 0x0001e030 
RFCTL6 0x0188 0x0001e030 
RFCTLS 0x018C 0x0001e030 
RFCTL4 0x0190 0x0001e030 
RFCTL3 0x0194 0x0001e030 
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RFCTL2 0x0198 0x0001e030 
RFCTL1 0x019C 0x0001e030 
RFCTLO 0x01A0 0x0001e030 


3.4.1.2 G1 Pin Reg 


UOTXD 0x0420 0x100000 
UORXD 0x0424 0x100080 
UOCTS 0x0428 0x100040 
UORTS 0x042C 0x100040 
TCK_ARM 0x0430 0x100040 
TMS_ARM 0x0434 0x100080 
PTEST 0x0438 0x100000 
ANA_INT 0x043C 0x100000 
EXT_RST_B 0x0440 0x100000 
CHIP_SLEEP 0x0444 0x100000 
CLK_32K 0x0448 0x100000 
AUD_SCLK 0x044C 0x100000 
AUD_ADDO 0x0450 0x100000 
AUD_ADSYNC 0x0454 0x100000 
AUD_DAD1 0x0458 0x100000 
AUD_DADO 0x045C 0x100000 
AUD_DASYNC 0x0460 0x100000 
ADI_D 0x0464 0x100000 
ADI_SYNC 0x0468 0x100000 
ADI_SCLK 0x046C 0x100000 
SIMDAO 0x0470 0x100040 
SIMCLKO 0x0474 0x100040 
SIMRSTO 0x0478 0x100040 
SIMDA1 0x047C 0x100040 
SIMRST1 0x0480 0x100040 
SIMCLK1 0x0484 0x100040 
SIMCLK2 0x0488 0x100040 
SIMDA2 0x048C 0x100040 
SIMRST2 0x0490 0x00100040 
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NF_DATA 2 


0x0494 


0x100080 
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NF_DATA_1 


0x0498 


0x100080 


NF_DATA_O 


0x049C 


0x100080 


NF_WEN 


0x04A0 


0x100080 


NF_CENO 


0x04A4 


0x100080 


EMMC_DUMMY 


0x04A8 


0x100000 


EMMC_DO 


0x04AC 


0x100080 


EMMC _D1 


0x04B0 


0x100080 


EMMC_D2 


0x04B4 


0x100080 


EMMC _D3 


0x04B8 


0x100080 


EMMC_D4 


Ox04BC 


0x100080 


EMMC_D5 


0x04C0 


0x100080 


EMMC_D6 


0x04C4 


0x100080 


EMMC_D7 


0x04C8 


0x100080 


EMMC_CLK 


Ox04CC 


0x100000 


EMMC_DS 


0x04D0 


0x100040 


EMMC_CMD 


0x04D4 


0x100080 


EMMC_RST 


3.4.1.4 G3 Pin Reg 


LCM_RSTN 


0x04D8 


0x04DC 


0x100000 


0x100040 


DSI_TE 


0x04E0 


0x100040 


SCLO 


Ox04E4 


0x100080 


SDAO 


Ox04E8 


0x100080 


CMMCLKO 


Ox04EC 


0x100000 


CMRSTO 


0x04FO 


0x100040 


CMPDO 


Ox04F4 


0x100040 


CMPD1 


3.4.1.5 G4 Pin Reg 


Ox04F8 


0x100040 
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SDO_DO 0x0504 0x100040 
SDO_D1 0x0508 0x100040 
SDO_D2 Ox050C 0x100040 
SDO_D3 0x0510 0x100040 
SDO_DUMMY 0x0514 0x100000 
IISOCLK 0x0518 0x100040 
IISOLRCK 0x051C 0x100040 
IISODI 0x0520 0x100040 
IISODO 0x0524 0x100040 
U1RXD 0x0528 0x100080 
U1TXD Ox052C 0x100000 


3.4.1.6 G5 Pin Reg 


KEYINO 


0x0530 


0x100088 


KEYIN1 


0x0534 


0x100088 


KEYIN2 


0x0538 


0x100040 


KEYOUTO 


0x053C 


0x100000 


KEYOUT1 


0x0540 


0x100040 


KEYOUT2 


0x0544 


0x100040 


LNA_EN 


0x0548 


0x100000 


SPI_HS_DO 


0x054C 


0x100040 


SPI_HS DI 


0x0550 


0x100040 


SPI_HS_CLK 


0x0554 


0x100040 


SPI_HS_CSN 


0x0558 


0x100080 


EXTINT1 


0x055C 


0x100040 


EXTINTO 


0x0560 


0x100040 


SCL2 


0x0564 


0x100080 


SDA2 


0x0568 


0x100080 


SCL1 


0x056C 


0x100080 


SDA1 


0x0570 


0x100080 


RFCTL11 


0x0574 


0x100040 


RFCTL10 


0x0578 


0x100040 


RFCTL9 


0x057C 


0x100040 


RFCTL8 


0x0580 


0x100040 


RFCTL7 


0x0584 


0x100040 


RFCTL6 


0x0588 


0x100040 


RFCTL5 


0x058C 


0x100040 


RFCTL4 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 


0x0590 


0x100040 


58 of 3034 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


RFCTL3 0x0594 0x100040 
RFCTL2 0x0598 0x100040 
RFCTL1 0x059C 0x100040 
RFCTLO 0x05A0 0x100040 


3.4.2 Register Description 


3.4.2.1 PIN_CTRL_REGO 
Description: Pin global control registerO 


Type | Reset | Description 
Value 


Sa aia bal vx. 9 
SU hl a E 
Weakly pull down pads in VEMMC 

domain before the domain is shut down. 


wpd_adpd [13] R/W | 1’hO Weakly pull down pads in VIO_AD domain 
before the domain is shut down . 
Reserved in Pike2. 


wpd_sim2pd [10] R/W | 1’hO Weakly pull down pads in VSIM2 domain 
before the domain is shut down. Reserved 
in Pike2. 

wpd_simipd R/W | 1’hO Weakly pull down pads in VSIM1 domain 
before the domain is shut down. Reserved 
in Pike2. 

wpd_simOpd R/W | 1’hO Weakly pull down pads in VSIMO domain 
before the domain is shut down. Reserved 
in Pike2. 


wpd_sdOpd [7] R/W | 1’hO Weakly pull down pads in VSDO domain 
before the domain is shut down. Reserved 
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a E S E 


wpd_campd R/W | 1’hO Weakly pull down pads in VCAM domain 
before the domain is shut down. 


sim2_sys_dlp mode [2] R/W | 1’hO Puncp power down sim2 deepsleep mode 
enables. 
1’b0: normal 
1’b1: power down mode 


sim1_sys_dlp_mode [1] R/W | 1’hO Puncp power down sim1 deepsleep mode 
enables. 
1’b0: normal 
1’b1: power down mode 
simO_sys_dlp_mode R/W | 1’hO Puncp power down sim0 deepsleep mode 
enables. 
1’b0: normal 
1’b1: power down mode 


3.4.2.2 PIN_CTRL_REG1 
Description: Pin global control register1 


Type | Reset | Description 
Value 


SIMRST2_iso_value [12] R/W | 1’hO SIM2 RST keep value at PUBCP 
Power down 


SIMDA2_iso_value [11] R/W | 1’hO SIM2 Data keep value at PUBCP 
Power down 

SIMCLK2_iso_value [10] R/W | 1’hO SIM2 CLK keep value at PUBCP 
Power down 


SIMRST1_iso_value ae ee SIM1 RST keep value at PUBCP 
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i ee ae Power down 


SIMDA1_iso_value R/W | 1’hO SIM1 Data keep value at PUBCP 
Power down 

SIMCLK1_iso_value [7] R/W | 1’hO SIM1 CLK keep value at PUBCP 
Power down 

SIMRSTO_iso_value R/W | 1’hO SIMO RST keep value at PUBCP 
Power down 


SIMDAO_iso_value [5] R/W | 1’hO SIMO Data keep value at PUBCP 
Power down 

SIMCLKO_iso_value R/W | 1’hO SIMO CLK keep value at PUBCP 
Power down 


SG Gili ro, 


3.4.2.3 PIN_CTRL_REG2 
Description: Pin global control register2 


eld Type | Reset | Description 
Value 


sim2_sys_sel [23] R/W | 1’hO SIM2 system control select: 
1’b0: AP SIMO controller 
1’b1: PUBCP SIM2 controller 


sim1_sys_sel [22] R/W | 1’hO SIM1 system control select: 
1’b0: AP SIMO controller 
1’b1: PUBCP SIM1 controller 
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1’b0: 


1’b1: 
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PUOBCP SIMO controller 


AP SIMO controller 


| 


: 


3’h0: 


3’h1: 


3’h2: 


3’h3: 


3’h4: 


3’h5: 


3’h6: 


3’h7: 


4’ho: 


A4’h1: 


A’h2: 


A’h3: 


A’h4: 


A4’h5: 


A’h6: 


A’h7: 


UART3 system control select: 


PUBCP UARTO controller 


WTL UARTO controller 


AP UARTO controller 


BTWE UART controller 


GNSS UART controller 


CM4 UART controller 


RF UART controller 


UART2 system control select: 


CM4 UART controller 


AP UART1 controller 


AP UARTO controller 


PUBCP UARTO controller 


BTWE UART controller 


GNSS UART controller 


WTL UARTO controller 


RF UART controller 


uart1_sys_sel UART1 system control select: 
4’hO: AP UART1 controller 
4’h1: AP UARTO controller 
4’h2: PUBCP UARTO controller 


4’h3: WTL UARTO controller 
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4’h4: BTWF UART controller 
4’h5: GNSS UART controller 
4’h6: CM4 UART controller 
4’h7: RF UART controller 


uartO_sys_sel R/W UARTO system control select: 
3’hO: AP UARTO controller 
3’h1: PUBCP UARTO controller 
3’h2: 
3’h3: WTL UART1 controller 
3’h4: BTWF UART controller 
3’h5: GNSS UART controller 
3’h6: CM4 UART controller 
3’h7: RF UART controller 


=| a 
Al 
ee 


3.4.2.4 PIN_CTRL_REG3 
Description: Pin global control register3 


etd Type | Reset | Description 
Value 


wdrst_out_sel [31:29] | R/W | 3’hO Watch dog reset source select: 
3’b0: from AP watch dog 
3’b1: from CA7 watch dog 
3’b2: from RF watch dog 
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3’b3: from TG watch dog 
3’b4: from PUBCP watch dog 
3’b5: from CM4 watch dog 
3’b6: from BTWF watch dog 
3’b7: from GNSS watch dog 


a dl a 
OE 


lis2_clk_oe [22] R/W |1'h0 IIS2 output enabel(2nd function, oe: high 
active): 
1'hO: default state not output; 
1'h1: output enable; 


lis2_sys_sel [15:14] | R/W | 2’hO IIS2 system control select: 
VBC IISO controller(codec)(default) 
2'b0: choose AUD(default) 
2'b1: choose VBC-IISO 


lis1_sys_sel [11:10] | R/W | 2’hO IIS1 system control select: 
2’h0: AP IISO controller connect WCN'IIS 
2’h1: TGDSP IISO controller connect 
WCN'IIS 
2’h2: : PUBCP IISO controller connect 
WCN'IIS 
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OOo o a a 2’h3: VBC IIS1 controller connect WCN'IIS 
Cl dell 


iisO_sys_sel [7:6] R/W | 2’hO IISO system control select:(to PAD IISO) 
2’h0: AP IISO controller (default) 
2’h1: TGDSP IISO controller 
2’h2: PUBCP IISO controller 
2’h3: VBC IIS2 controller(only support 
slave mode, CLK/LRCK/DI only input, DO 
output) 


iisO_sys_sel/iis1_sys_sel wont set the same No.(0/1/2), at the same time, if iisO_sys_sel set 0, 
iis1_sys_sel just can set 1/2/3;That means {iis1_sys ae iisO_sys_ sel} should not 
equal{2'h00,2'h00},{2'h01 ,2'n01},{2'n10,2'n10}; 


3.4.2.5 PIN_CTRL_REG4 
Description: Pin global control register4 


etd Type | Reset | Description 
Value 


VSDO_ms [5] R/W | 1’hO VSDO domain pad driving level: 
0: 3.0V 
1: 1.8V 


VSIM2_ms R/W | 1’hO VSIM2 domain pad driving level: 
0: 3.0V 
1: 1.8V 

VSIM1_ms [3] R/W | 1’hO VSIM1 domain pad driving level: 
0: 3.0V 
1: 1.8V 
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VSIMO_ms [2] R/W | 1’hO VSIMO domain pad driving level: 
0: 3.0V 
1: 1.8V 


SY ol i onc 
bal ill el 


3.4.2.6 PIN_CTRL_REGS5 
Description: Pin global control register4 


etd Type | Reset | Description 
Value 


card_det_sel [19:17] | R/W. | 3’hO sd card plug-in/out detect select: 
3'b000: ap sd card (sdioO) 
3'hXXX: reserved. 

simO_det_sel [16] R/W} 1’hO simO card plug-in/out detect select: 
1'bO: pubcp simO 
1'b1: ap simO 


ap_simO_bd_eb [15] R/W | 1’hO battery plug-in/out detect enable 
1'bO:disable 
1'b1:enalbe 

ap_emmc_bd_eb [14] R/W | 1’hO battery plug-in/out detect enable 
1'bO:disable 
1'b1:enalbe 


ap_sdioO_bd_eb [11] battery plug-in/out detect enable 
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1'bO:disable 
1'b1:enalbe 


PS 2 a a 


pubcp_sim1_bd_eb R/W | 1’hO battery plug-in/out detect enable 
1'bO:disable 
1'b1:enalbe 


pubcp_simO_bd_eb R/W | 1’hO battery plug-in/out detect enable 
1'bO:disable 
1'b1:enalbe 


Sa lil = 


3.4.2.7 Other Pin Control Register 
Description: Other Pin control register share the same bit format shown as below: 
There have two parts registers of one pad: central pin reg + sub pin reg. 


3.4.2.7.1 Central Pin Control Register Bit Info 


Offset Address Other Pin control register (reset value depends) ee | 


PIN_ 

NAM 

E_slp 
en 


PIN_NAME_fu 
PIN_NAME_slp_en 7 
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“PIN_NAME’ represents each pin. Function 1, 2, 3, 4 of each pin is detailed in Pin Multiplexed 
Function List; the default value of each control bit is detailed in auto registers excel. 


PIN_NAME_slp_en [16:13] R/W Sleep mode enable: 
BITO: Sleep with AP sleep 
BIT1: Sleep with CP sleep 
BIT2: Reserved 


BIT3: Reserved 


PIN_NAME_fun_sel R/W Function select: 
2’b00: FunctionO 
2’b01: Function1 
2’b10: Function2 


2’b11: Function3 


PIN_NAME_slp_ie Input enable control in chip 
deep sleep mode 


PIN _NAME_slp oe Output enable control in chip 
deep sleep mode 
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3.4.2.7.2 Side Band Pin Control Register Bit 


Offset Address Other Pin control register (reset value depends) eee | 


PIN_ PIN. | PIN. PIN. | PIN_ 


PIN_ 
NAM 
E_fu 
iz n_se 


pus 


Note: 


“PIN_NAME’ represents each pin. Function 1, 2, 3, 4 of each pin is detailed in Pin Multiplexed 
Function List; the default value of each control bit is detailed in Memory Map. 


PIN_NAME_drv [22:19] R/W Driver Strength select 
[22:19] is used on 180D33 Pads 
(named with 
SD0/SD2/SIM/EXTINT/I2C3) 
[21:19] is used on *_24X_* Pads 
(named with SD1/EMMC) 
[20:19] is used on Other Pads. 


PIN_-NAME_fun_wpus [12] an Pull up resistor select 
PIN_NAME_fun_se [11] C Schmitt trigger input enable 
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PIN-NAME_fun_wpdo a Weakly pull down for function mode 
ee ae eee 


PIN_NAME_slp_wpu pf Weak pull up control in chip deep sleep 
mode 


PIN_NAME_slp_wpdo ek | Weak pull down control in chip deep sleep 
mode 


3.5 Strapping Pins 


Ball Signal name in boot eee Default 
Name ode Value | Descriptions Value 


USB download (no time 


U1TXD usb_dload_en out) { 


1 UART Download 


000:TLC Nand 
ADI_SCLK arm_boot_md2 ONFI(Toshiba/Sandisk) 


001:TLC NAND Toggle 


010:SLC NAND 
Flash(ONFI) 

011: SD Boot(no time 
out) 


111(MSB:md2 
100:MLC NAND 
Flash(Toggle) LSB:md0) 


101:TLC NAND 
AUD_DAD1 |arm_boot_md0 ONFI(Hynix) 


110:Reserved 
111:eMMC boot 


AUD_DADO | arm_boot_md1 


USB 2.0 Full-speed 
download 
ADI_D arm_boot_md3 


USB 2.0 High-speed 
download 
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3.6 PAD Information 


3.6.1 Digital Pad Type Description 
Table 3-11 Digital Pad Type Description 


Pin Type 


Descritpion 


SPSCBC2_8X_S3_VL/HL 


Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up Resistor. 
Programmable Driver Strength 2mA/4mA/6mA/8mA. No tolerance 
function.The Schmitt trigger input function can be control by the SE 
signal.SE=1, Schmitt input enable.SE=O Schmitt input disable. 


SPSEBC2_24X_S3_VL/HL 


Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up 
Resistor.Programmable Driver Strength. No tolerance function. The 
Schmitt trigger input function can be control by the SE signal.SE=1, 
Schmitt input enable.SE=0 Schmitt input disable.Using for EMMC/SD 
interface (VDDIO=1.8V/1.2V). 


SPSCBC2_8X_S3_IIC_VL/HL 


Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up Resistor. 
Programmable Driver Strength 2mA/4mA/6mA/8mA. No tolerance 
function.The Schmitt trigger input function can be control by the SE 
signal.SE=1, Schmitt input enable.SE=0 Schmitt input disable. 
Programmable soft pull up resistor 20K/1.8K. 


SPSCBC2_8X_S3_W_VL/HL 


Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up Resistor. 
Programmable Driver Strength 2mA/4mA/6mA/8mA. No tolerance 
function.The Schmitt trigger input function can be control by the SE 
signal.SE=1, Schmitt input enable.SE=0 Schmitt input disable. For high 
ESD performance pads. 


PDWUWSWCDG_V/H 


Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up Resistor. 
Programmable Driver Strength. No tolerance function.Support the 
1.8V/3.0V IO voltage. 


PDWUWSWSIM_V/H 


Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up Resistor., 
Programmable Driver Strength. No tolerance function.Support the 
1.8V/3.0V IO voltage. 


SPVDD1ANA_VL/HL 


The 1.05V power supply pad, which supply the 1.05V core voltage to 
Core Circuit. 


SPVDD2ANA_VL/HL 


The 1.8V power supply pad. Only supply the 1.8V to the internal circuit 
for example Efuse. Need cut the VDDIO power rail using the CUT cell. 


SPVDD1_VL/HL 


VDDCORE 1.05V power pad. 


SPVSS1_VL/HL 


Core ground pad. 
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SPVDD2_VL/HL 


VDDIO 1.8V power pad. 


SPVDD2POC_VL/HL 


VDDIO 1.8V power on control pad. A power domain must & only have 


one SPVDD2POC cell. 


SPVSS2_VL/HL 


VSSIO 1.8V ground pad. 


3.6.2 SPSCBC2_8X_S3_VL/HL 
Truth Table: Input function C=PAD&IE, Output function: PAD=A&OE 


A PAD C IE OE WPU WPUS WPDO WPDI 
Input X 0 0 1 0 0 X 0 0 
X 1 1 1 0 0 X 0 0 
Output 0 0 0 0 1 0 X 0 0 
1 1 0 0 1 0 X 0 0 
Inout 0 0 0 1 1 0 X 0 0 
1 1 1 1 1 0 X 0 0 
Tri State X HZ 0 0 0 0 X 0 0 
X HZ 0 0 0 0 X 0 0 
Pull up x l1 o lo 0 1 0: 20K(1.8V) |0 0 
1:4.7K(1.8V) 
Pull Down X 0 0 0 0 0 X 1 0 
IO Power- X X 1 X X X X X 1 
down 
Driver Strength Select Function: (VDDIO=1.8V) 
DRV[1] | DRV[O] | All Corner (SS) @0.2xVDDIO; 0.8xVDDIO Note 
0 0 2mA Option 
0 1 4mA Option 
1 0 6mA Mandatory 
1 1 8mA Option 
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SS TT FF 
VT+ | Schmitt trig. Low to High threshold point (1.2V) X 0.8V X 
VT- Schmitt trig. High to low threshold point (1.2V) X 0.39V X 
VT+ Schmitt trig. Low to High threshold point (1.8V) X 1.2V X 
VT- Schmitt trig. High to low threshold point (1.8V) X 0.64V X 
RPU Pull-up resistor(1.8V) 30K/6K 22K/1.6K 16K/3.5K 
RPD | Pull-down resistor(1.8V) 30k 40k 60k 
lavg | Active Current@100MHz, FF Corner, 30pf loading X X 4mA 
Ist Standby Current X X <0.1uA 
loZ Tri-state output leakage current @Vo=3V or OV X X <0.1uA 


AC Parameter: 


The data simulation is SS corner, Cloading=0.3pf, Coad=30pf/15pf, VDDIO=1.8V, Temp=125C. 


Raising Time Fall Time Raising Delay 
Delay Path Fall Delay (ns) 
(ns) (ns) (ns) 
PAD ->C 0.193 0.198 0.437 0.327 
2mA (0,0) 4.911 4.766 3.379 3.54 
4mA (0,1) 2.569 2.491 2.452 2.51 
A-> PAD 
6mA (1,0) 1.829 1.778 2.168 2.193 
8mA (1,1) 2.609 2.548 2.491 2.521 
3.6.3 SPSEBC2_24X_S3 VL/HL 
Truth Table: Input function C=PAD&IE, Output function: PAD=A&OE 
A PAD C IE OE WPU WPUS WP | WPDI 
DO 
Input X 0 0 1 0 0 X 0 0 
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X 1 1 1 0 0 X 0 
Output 0 0 0 0 1 0 X 0 
1 1 0 0 1 0 X 0 
Inout 0 0 0 1 1 0 X 0 
1 1 1 1 1 0 X 0 
Tri State X HZ 0 0 0 0 X 0 
X HZ 0 0 0 0 X 0 
Pull up X 1 o lo lo 1 0: 20K(1.8V) 0 
1:4.7K(1.8V) 
Pull Down X 0 0 0 0 0 X 0 
IO Power-down |X X 1 X X X X 1 
Driver Strength Select Function: 
DRV[2] | DRV[1] | DRV[O] | All Corner ( TT ) @0.5xVDDIO Note 
0 0 0 200ohm Option 
0 0 1 100ohm Option 
0 1 0 660hm Option 
0 1 1 500hm Mandatory 
1 0 0 40ohm Option 
1 0 1 330hm Option 
1 1 0 280hm Option 
1 1 1 230hm Option 
DC Parameter: 
SS TT FF 
Vr+ Schmitt trig. Low to High threshold point (1.2V) X 0.80V X 
Vr- Schmitt trig. High to low threshold point (1.2V) X 0.39V X 
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Vr+ Schmitt trig. Low to High threshold point (1.8V) X 1.20V X 
Vr- Schmitt trig. High to low threshold point (1.8V) X 0.64V X 
RPU Pull-up resistor(1.8V) 30K/6K 22K/4.6K | 16K/3.5K 
RPD | Pull-down resistor(1.8V) 30K 40K 60K 
lavg | Active Current@208MHZ,FF Corner,15pf loading X X 13mA 
Ist Standby Current X X <0.1uA 
loZ Tri-state output leakage current @Vo=1.8V or OV X X <0.1uA 
AC Parameter: 
When VDDIO=1.8V, 
The data simulation is SS corner, clk=208MHz,Cloading=0.2pf, post simulation data. 
, VDDIO=1.8, Temp=125C, Rise time and falling time are based in (10%~90%)VDD/VDDIO. 
Delay Path Cpad Rise Fall Rise Fall 
Time(ns) Time(ns) Delay(ns) Delay(ns) 
PAD->C 0.15 0.19 0.61 0.40 
A-PAD | 100ohm | 3pF 1.34 1.51 1.42 1.59 
66o0hm 5pF 1.29 1.46 1.42 1.59 
500hm 8pF 1.41 1.60 1.46 1.65 
40ohm 10pF 1.15 1.31 1.55 1.55 
330hm 15pF 1.11 1.26 1.54 1.54 
280hm 15pF 0.74 0.83 1.34 1.34 
3.6.4 SPSCBC2_8X_S3_IIC_VL/HL 
Truth Table: Input function C=PAD&IE, Output function: PAD=A&OE 
A PAD C IE OE WPU WPUS WPDO WPDI 
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Input X 0 0 1 0 0 X 0 
X 1 1 1 0 0 X 0 
Output 0 0 0 0 1 0 X 0 
1 1 0 0 1 0 X 0 
Inout 0 0 0 1 1 0 X 0) 
1 1 1 1 1 0 X 0 
Tri State X HZ 0 0 0 0 X 0 
X HZ 0 0 0 0 X 0 
Pull up x |1 o lo 0 1 0: 20K(1.8V) | 0 
1:1.8K(1.8V) 
Pull Down X 0 0 0 0 0 X 1 
IO Power- X X 1 X X X X X 
down 
Driver Strength Select Function: (VDDIO=1.8V) 
DRV[1] | DRV[O] | All Corner (SS) @0.2xVDDIO; 0.8xVDDIO Note 
0 0 2mA Option 
0 1 4mA Option 
1 0 6mA Mandatory 
1 1 8mA Option 
DC Parameter: 
SS TT FF 
Vr+ Schmitt trig. Low to High threshold point (1.2V) X 0.80V X 
Vr- Schmitt trig. High to low threshold point (1.2V) X 0.39V X 
V+ Schmitt trig. Low to High threshold point (1.8V) X 1.20V X 
Vr- Schmitt trig. High to low threshold point (1.8V) X 0.64V X 
RPU Pull-up resistor(1.8V) 30K/1.1K 22K/1.8K 16K/2.6K 
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RPD | Pull-down resistor(1.8V) 30K 40K 60K 
lavg | Active Current@100MHZ,FF Corner,30pf loading X X 4mA 
Ist Standby Current X X <0.1uA 
loZ Tri-state output leakage current @Vo=3V or OV X X <0.1uA 


AC Parameter: 


The data simulation is SS corner, Cloading=0.3pf, Cpad=30pf/15pf, VDDIO=1.8V, Temp=125C, 


Delay Path Rise Time(ns) Fall Time(ns) Rise Delay(ns) Fall Delay(ns) 
PAD->C 0.193 0.198 0.437 0.327 
A-PAD 2mA 4.911 4.766 3.379 3.54 
4mA 2.569 2.491 2.452 2.51 
6mA 1.829 1.778 2.168 2.193 
8mA 2.609 2.548 2.491 2.521 
3.6.5 SPSCBC2_8X_S3 W_IIC_VL/HL 
Truth Table: Input function C=PAD&IE, Output function:PAD=A&OE 
A PAD C IE OE WPU WPUS WPDO WPDI 
Input X 0 0 1 0 0 X 0 
X 1 1 1 0 0 X 0 
Output 0 0 0 0 1 0) X 0 
1 1 0 0 1 0 X 0 
Inout 0 0 0 1 1 0 X 0 
1 1 1 1 1 0 X 0 
Tri State X HZ 0 0 0 0 X 0 
X HZ 0 0 0 0 X 0 
Pull up x |1 o lo 0 1 0: 20K(1.8V) 0 
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1:1.8K(1.8V) 
Pull Down X 0 0 0 0 0 X 1 
IO Power- X X 1 X X X X X 
down 
Driver Strength Select Function: (VDDIO=1.8V) 
DRV[1] | DRV[O] | All Corner (SS ) @0.2xVDDIO; 0.8xVDDIO Note 
0 0 2mA Option 
0 1 4mA Option 
1 0 6mA Mandatory 
1 1 8mA Option 
DC Parameter: (VDDIO=1.8V) 
SS TT FF 
V+ Schmitt trig. Low to High threshold point (1.2V) X 0.80V X 
Vr- Schmitt trig. High to low threshold point (1.2V) X 0.39V X 
Vrt Schmitt trig. Low to High threshold point (1.8V) X 1.20V X 
Vr- Schmitt trig. High to low threshold point (1.8V) X 0.64V X 
RPU | Pull-up resistor(1.8V) 30K/1.1K 22K/1.8K | 16K/2.6K 
RPD | Pull-down resistor(1.8V) 30K 40K 60K 
lavg | Active Current@100MHZ,FF Corner,30pf loading X X 4mA 
Ist Standby Current X X <0.1uA 
loZ Tri-state output leakage current @Vo=3V or OV X X <0.1uA 


AC Parameter: 


The data simulation is SS corner, Cloading=0.3pf, Cpad=30pf/15pf, VDDIO=1.8V, Temp=125C, 


Delay Path Rise Time(ns) Fall Time(ns) 


Rise Delay(ns) 


Fall Delay(ns) 
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PAD->C 0.193 0.198 0.437 0.327 

A-PAD 2mA 4.911 4.766 3.379 3.54 
4mA 2.569 2.491 2.452 2.51 
6mA 1.829 1.778 2.168 2.193 
8mA 2.609 2.548 2.491 2.521 


3.6.6 SPSCBC2_8X_S3_W_VL/HL 
Truth Table: Input function C=PAD&IE, Output function:PAD=A&OE 


A PAD C IE OE WPU WPUS WPDO WPDI 
Input X 0) 0 1 0 0 X 0 0 
X 1 1 1 0 0 X 0 0 
Output 0 0 0 0 1 0 X 0 0 
1 1 0 0 1 0 X 0 0 
Inout 0 0 0 1 1 0 X 0 0 
1 1 1 1 1 0 X 0 0 
Tri State X HZ 0 0 0 0 X 0 0 
X HZ 0 0 0 0 X 0 0 
Pull up X 1 0 0 0 1 0: 20K(1.8V) 0 0 
1:4.7K(1.8V) 
Pull Down X 0 0 0 0 0 X 1 0 
IO Power- X X 1 X X X X X 1 
down 


Driver Strength Select Function: (VDDIO=1.8V) 


DRV[1] | DRV[O] | All Corner (SS ) @0.2xVDDIO; 0.8xVDDIO Note 
0 0 2mA Option 
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0 1 4mA Option 
1 0 6mA Mandatory 
1 1 8mA Option 
DC Parameter: (VDDIO=1.8V) 
SS TT FF 
V+ Schmitt trig. Low to High threshold point (1.2V) X 0.80V X 
Vr- Schmitt trig. High to low threshold point (1.2V) X 0.39V X 
Vrt Schmitt trig. Low to High threshold point (1.8V) X 1.20V X 
Vr- Schmitt trig. High to low threshold point (1.8V) X 0:64V X 
RPU | Pull-up resistor(1.8V) 30K/6K 22K/4.6K | 16K/3.5K 
RPD | Pull-down resistor(1.8V) 30K 40K 60K 
lavg | Active Current@100MHZ,FF Corner,30pf loading X X 4mA 
Ist Standby Current X X <0.1uA 
loZ Tri-state output leakage current @Vo=3V or OV X X <0.1uA 


AC Parameter: 


The data simulation is SS corner, Cloading=0.3pf, Coad=30pf/15pf, VDDIO=1.8V, Temp=125C, 


Delay Path Rise Time(ns) Fall Time(ns) Rise Delay(ns) Fall Delay(ns) 
PAD->C 0.193 0.198 0.437 0.327 
A-PAD 2mA 4.911 4.766 3.379 3.54 
4mA 2.569 2.491 2.452 2.51 
6mA 1.829 1.778 2.168 2.193 
8mA 2.609 2.548 2.491 2.521 
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3.6.7 PDWUWSWCDG_V/H 
Truth Table: Input function C=PAD&IE, Output function: PAD=A&OE 
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DS? 
DSO 
I 
OE 
INPUT OUTPUT 
MS OEN I DsO DS1 DS2 DS3 PU SPU PD ST IE PAD PAD C 
1 o 0 on on on on on on on on on 5 0 0 
1 0 1 on oof of of o1 of of on o z 1 o (ER 
operation 
1 0 1 on on on on on on on on 1 = 1 1 
0 o 0 on on on on on on on on on z o o 
3.0V OD 
0 o 1 on on on on on on on on o = 1 o peraih 
o o 1 on on on on on on on on 1 z 1 1 
on 1 on on on on on on on on on on 0 : o 
on 1 on on on on on on on on on 0 1 : 0 
Input 
0/14 1 0/1 on 0/1 0/1 0/1 0/1 0/1 on 0/1 1 1 - 1 mode 
on 1 on on on on on 0 0 0 on 0 Z > 0 
on 1 on on on on on 0 0 0 on 1 z =: x 
on 1 on on on on on 1 0 1 on on z 
N.A. N.A. Forbidden 
on 1 on on on on on 0 1 1 on on 2 
on 1 on on on on on 1 o 0 on o Z H o 20k 
on 1 on on on on on 1 o o on i Z H 1 weak pull 
on 1 on on on on on 0 1 o on 0 Z H o ATK 
on 1 on on on on on 0 1 0 on 1 Z H 1 strong pull 
on 1 on on on on on 1 1 0 on o z H o aloe 
on 1 on on on on on 1 1 0 on 1 2 H 1 strong pull | 
on 1 on on on on on 0 o 1 on on z È O Pulldown | 
Driver Strength Select Function: 
DS3 | DS2 | DS1 | DSO | 1.8V mode: All Corner (SS ) Note 
@0.5xVDDIO 
0 0 0 0 2.4mA Option 
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0 1 5.5mA Option 
0 0 7.5mA Option 
0 1 10.4mA Option 
0 0 12.4mA Option 
0) 1 15mA Option 
0 0 17.4mA Option 
0 1 20mA Option 
1 0 24.6mA Mandatory 
1 1 27.8mMA Option 
1 0 29.6mA Option 
1 1 32mA Option 
1 0 34.2mA Option 
1 1 37mA Option 
1 0 39mA Option 
1 1 42mA Option 


3.6.8 PDWUWSWSIM_V/H 
Truth Table: Input function C=PAD&IE, Output function:PAD=A&OE 


V1.0 
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DS? 
DSO 
I 
OEN 
MS OEN 1 DsO DS1 DS2 DS3 PU SPU PD ST IE PAD PAD C 
1 0 0 on on on on on on on on on Z 0 0 
1 0 1 on a oa oa oa oa oa on o z 1 0 (ERD 
operation 
1 o 1 on on on on on on on on 1 = 1 1 
o o o on on on on on on on on on z 0 o 
3.0V OD 
o o 1 on on on on on on on on o > 1 o Seain 
o o 1 on on on on on on on on 1 = 1 1 
on 1 on on on on on on on on on on 0 l o 
on 1 on on on on on on on on on 0 1 = o 
Input 
on 1 on on on on on on on on on 1 1 z 1 ea 
on 1 on on on on on 0 0 0 on 0 Z > 0 
on 1 on on on on on 0 0 0 on 1 z x 
on 1 on on on on on 1 0 1 on on z 
N.A. N.A. Forbidden 
on 1 on on on on on 0 1 1 on on 3 
on 1 on on on on on 1 o o on o Z H o 20k 
on 1 on on on on on 1 o 0 on 1 Z H 1 weak pull 
on 1 on on on on on o 1 o on 0 z H o ATK 
on 1 on on on on on o 1 0 on 1 z H 1 strong pull 
on 1 on on on on on 1 1 0 on o Z H o ae 
on 1 on on on on on 1 1 0 on 1 2 H 1 strong pull | 
on 1 on on on on on 0 o 1 on on z È O Pulldown | 
Driver Strength Select Function: 
DS3 | DS2 | DS1 | DSO | 1.8V mode: All Corner (SS ) Note 
@0.5xVDDIO 
0 0 0 0 2.4mA Option 
0 0 0 1 5.5mA Option 
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0 0 7.5mA Option 
0 1 10.4mA Option 
0 0 12.4mA Option 
0 1 15mA Option 
0) 0) 17.4mA Option 
0) 1 20mA Option 
1 0 24.6mA Mandatory 
1 1 27.8mMA Option 
1 0 29.6mA Option 
1 1 32mA Option 
1 0 34.2mA Option 
1 1 37mA Option 
1 0 39mA Option 
1 1 42mA Option 
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4 Electrical Specification 


4.1 DC specification 


4.1.1 Absolute maximum ratings 


The functionality is subject to the absolute maximum/minimum values listed in Error! Reference 
ource not found.. Do not exceed these parameters or the part may be damaged permanently. 
Operation at absolute maximum ratings is not guaranteed. 


Table 4-1 Absolute maximum ratings 


(aol nas MP ad 
e a 
ee ee 
ball netomat 0, A Mea Ml 


Maximum ESD stress voltage, Human Body Model, 
any pin to any supply pin, either polarity or an 
eee yo re Ae 2,000 v 
i pin to all non-supply pins together, either polarity. 
Three stresses maximum. 


efuse 


4.1.2 Recommended operating conditions 


The recommended operating conditions is list in table 


Table 4-2 Recommended operating conditions 


pal A 


AVDD1V8_BB Baseband supply voltage 
AVDD1V8_EFUSE Efuse programming supply voltage 
AVDD3V3_USB USB2 PHY 3.3V supply voltage 
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(all en Bt ad Hal 


AVDD1V8_CLK Cellular analog other supply 
voltage 


AVDD1V8_RF Cellular RF supply voltage a SS ae 
AVDD1V8_TXRF Cellular TX RF supply voltage BKIT 


AVDD1V2_AFE1 1.2V supply for WCN RF analog 1.15 1.2 1.8 V 
front end. 
AVDD1V2_TRX_ISM_ | 1.2V supply for WiFi/BT RF eee 


| _GNSS 1.2V 12V supply for Ne for GNSS RF 


is PA B aA 3.3V supply for PA and Tx KNE 
modulator 


4.1.3 Thermal characteristics 


The thermal characteristics are as shown in Table 4-3. 


Table 4-3 Thermal characteristics 


Theta JA Junction-to-Ambient thermal resistance | Air flow: 0 m/sec °C/watt 


4.1.4 ESD characteristics 


The ESD characteristics are shown in table 4-4 


Table 4-4 ESD characteristics 
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Human body model ANSI/ESDA/JEDEC JS-001- 
2017 
Charged-device model | JESD22-C101-C 


+350(For RF) 


4.1.5 DC characteristics 


The typical core voltage (VDDCORE) is 0.9 V and the digital I/O supply (VIO1V8) is typically at 
1.8V. The power pins should be connected with a decoupling capacitor to ground (VSS).For the 
following table, T, = -20 to +85 °C, VSS = 0 V (ground), and all voltages are measured with 
respect to VSS, unless otherwise specified. 


Table 4-5 DC characteristics 


a cal aed FS sal Mal 


The whole chip 
Deep sleep p 

is in deep sleep TBD mA 
current 

mode 


The whole chip 
power-down | is powered 
current down by 

software 


Digital supply voltage: pins VIO1V8 


Digital suppl 
VIO1V8 B pey 
voltage 


Digital supply voltage: pins VSIMO 


Digital supply 
voltage 


Digital supply voltage: pins VSIM1 


Digital supply 
voltage 


Digital supply voltage: pins VSIM2 


Digital supply 
voltage 
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a ae ee 


Digital supply voltage: pins VSDO 


Digital suppl 
8 pply 33 v 
voltage 1.62 


Digital supply voltage: pins VCAM 


Digital supply 1.62 1.98 V 
voltage l 


Digital supply voltage: pins VDDMEM 


Digital suppl 
o i PaaS 
voltage 


Digital supply voltage: pins VIO_NAND 


Digital suppl 
voltage 


Digital supply voltage:pins VEMMCIO 


Digital suppl 
o E EA po ie 
voltage 


Digital supply voltage: internal VDDCORE 


Digital core 
supply V 
voltage 
VDDCORE Sleep mode 
digital core 
TBD V 
supply 
voltage 


Digital input 
Input voltage 
Vi 0.3 Vpad V 
LOW-level 
Input voltage 0.7 
Vin Vpad V 
HIGH-level Vpad 
Input leakage 
CL fo fe 
current 
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Z hace xe lal Mal Rl i 


Digital output 


Output At link = 2,4,6,8 
voltage LOW- | mA 
level (programmable) 


Output At lsource = 
Vou voltage 2,4,6,8 mA 
HIGH-level (programmable) 


Analog supply voltage 


AVDD1V8_BB Baseband 
supply 
voltage 

AVDD1V8_EFUSE 
programming 
supply 
voltage 


AVDD3V3_USB USB2 PHY 
3.3V supply 
voltage 

AVDD1V8_USB USB2 PHY 
1.8V supply 
voltage 

AVDD1V8_MIPI MIPI CSI/DSI 
1.8V supply 
voltage 

AVDD1V8_RX Cellular RF 
supply 
voltage 

AVDD1V8_LNA Cellular LNA 
supply 
voltage 


AVDD1V8_DCXO 


DCXO supply 
voltage 


AVDD1V8_CLK Cellular 
analog other 
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ee ee 


supply 
voltage 


AVDD1V8_RF Cellular RF 
supply 
voltage 

AVDD1V8_TXRF Cellular TX 
RF supply 
voltage 

AVDD1V2_AFE1 1.2V supply 
for WCN RF 
analog front 


AVDD1V2_TRX_ISM | 1.2V supply 
for WiFi/BT 
RF 


AVDD1V2_FM 1.2V supply 
AOAN ee 
AVDD1V2_GNSS 1.2V supply 
| for GNSS RF 


AVDD3V3_ PA WiFi/BT 3.3V 
supply for PA 
and Tx 
modulator 


Note1: Vpad means the power supply voltage at the corresponding pad. 


4.2 AC characteristics 


A pin’s AC characteristics include input and output capacitance, which determine loading for external 
drivers or other load analysis. The AC characteristics also include a de-rating factor, which indicates 
how much faster or slower the AC timings get with different loads. 


Table 4-6 Standard input, output and I/O pin AC characteristics 


C ; 


Input capacitance, all standard input and 
in 


IO pins 


Output capacitance, all standard output 


and IO pins 
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Output de-rating falling edge on all 


standard output and I/O pins, from 30 pF 
load 


Note: The AC specifications are tested with a 30 pF load as indicated in Figure 4-1 Test circuit of an 
I/O pin 


o 


RS 30pf 


The output capacitance and de-rating falling edge are measured under the condition of maximum 
driving strength: 24 mA @ 1.8 V. 


For the following tables, T, = -20 to +85 °C, VSS = 0 V (ground), and all voltages are measured with 
respect to VSS, unless otherwise specified. 


Figure 4-1 Test circuit of an I/O pin 


Table 4-7 System Clock AC characteristics 


feik Master clock 26 
frequency 


Input capacitance 


Real-time clock input 


frtcik Real time clock 
frequency 


z 
nN 


5 
k 
mn 


nn 
A 
L 
N 


Af /Frtetk Frequency Standard deviation 
tolerance 


Crystal requirement 


x 


Ci Nominal load Xtal1, Xtal2 
capacitance 

Frequency 

tolerance 
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A A ST DN al dl 


26M Clock buffers 


Swing vpp Clk26M_aux1, 
Clk26M_aux2, 


Clk26M_pmic 
Ss 


4.3 Performance specifications 


4.3.1 SOC Phase-Locked- Loop (PLL) 


Table 4-8 Performance of the phase-locked loop 


eee 
a a ol 
MPLL MHz 
bo od al oll ell 
ics a al 
So Te 
T a a 
== e 


4.3.2 Thermal Sensor 


This is a temperature-to-digital converter using an on-chip bandgap temperature sensor. . The overall 
accuracy is +/- 3 °C (typical) from 0 °C to 90°C. 


This is suitable for multi-core smart phone applications requiring highly accurate temperature 
sensing to perform thermal control. 


Table 4-9 Performance of the Thermal sensor 
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I is Mal ad al 
IU fas aad Rall ad Ba 
Neral lO A 
ee ee 


e 


Conversion time 


4.3.3 USB 2.0 PHY 


The USB 2.0 PHY is fully compliant with USB 2.0 specifications. Its own PLL can generate 480MHz 
clock for its usage. Please refer to Universal Serial Bus Specification revision 2.0 at 
http://www.usb.org/developers/docs 


Table 4-10 Main performance of the USB 


Power supply 


Rise time(10%~90% ) 


Fall time (90%~10%) 


TFRFM(FS) Rise time and fall time 
matching 


RPU1 Bus pull_up resistor1 on 
upstream port 

RPU2 Bus pull_up resistor2 on 
upstream port 
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Bus pull_ down resistor on 
downstream port 


Differential input 
sensitivity 


Differential input common 


mode range 


TFST(FS) Width of SEO during 
differential transition 


TFRFM(LS) Rise time and fall time 
matching 


VHSSQ common range Vhssq common input range 


TFST(LS) Width of SEO during 
differential transition 


4.3.4 MIPI CSI 


MIPI CSI is fully compliant with MIPI CSI-2 V1.2 and D-PHY 1.2. Please refer specification at 
http://www. mipi.org 


Table 4-11 Main performance of the MIPI CSI 


Power supply Analog supply voltage 


Digital core supply voltage 


HS RX mode 


Vemrx Common-mode voltage 


HS receiver mode 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 94 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


Hand hae a hl 


70 mV 
threshold 
Differential input low -70 mV 
threshold 


Single-ended input high 
voltage 


Single-ended input low 
voltage 


Differential input 
impedance 


Common-mode 
interference beyond 
450MHz 


AVcmrx(LF) Common-mode 


interference beyond 50- 
450MHz 


LP RX mode 


VIL-ULPS Logic low @ULP 


VHYST 
eSPIKE 


TMIN-RX Minimum pulse width 
response 
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D Bacll KeaReaadal 


4.3.5 MIPI DSI 


MIPI DSI is fully compliant with MIP! DSI V1.2 and D-PHY 1.2. Please refer specification at 
http://www. mipi.org 


Table 4-12 Main performance of the MIPI DSI 


Power supply Analog supply voltage 
Digital core supply voltage 
HS TX mode 


Single ended output 
impedance 


HS transmit static 
common-mode voltage 


| AVCMTX(1,0) | VCMTX mismatch when 
output is Differential-1 or 
0 


HS transmit differential 


voltage 


VOD mismatch when 
output is Differential-1 or 
0 


AVCMTX(HF) 
above 450MHz 
AVCMTX(LF) Common-level variation 
between 50~450MHz 
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ioc secs Ra tend i all 
oe a 


LPTX mode 


Thevenin output high 1.1 1.2 1.3 V 
level 


IE a ll 
10 


Output impedance of LP 1 


transmitter 

Single-ended output 
impedance mismatch 
driving opposite level 
Single-ended output 


impedance mismatch 
driving same level 


LPRX mode 


Logic high 


— 
Input hysteresis 


LPCD mode 


Logic high contention 
threshold 


Logic low contention 
threshold 


4.3.6 Temperature sensing ADC 


Table 4-13 Main performance of the Temperature sensing ADC 


ee ee 


z REA 
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Integral non-linearity Power supply 1.5v a aa 


Maximum Analog input Power supply 1.5v 0.91* V 
voltage VREFP 


Minimum Analog input Power supply 1.5v 0.091* 
voltage VREFP 


Clock frequency Power supply 1.5v | aN (i 


4.3.7 Automatic power control DAC 


One general DAC is used to control power ramping and gain. It is a 10 bits D/A converters with a 
programmable-gain output driver. Special offset cancellation is applied in the DAC. 


Table 4-14 Performance of the APC DAC 


ee eee ee 
i A So Sa dl Hl 
a © DO Ll 
Lace I Bl al al 


_v >o oe ae a 


ey, H Aie 


4.3.8 Cellular RF 
4.3.8.1 3G transmitter chain performance 


Table 4-15 3G transmitter chain performance 


ea cc dl Rao Baa 
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inn A A 
Crean I Ml Gad 
ee 
A nH i Ka 


i MOH Ba? SS el 


4.3.8.2 2G transmitter chain performance 


Table 4-16 2G transmitter chain performance 


ex ail lb 
eno AE? ll 
lcci PS a al 
ee ee E 
Lanta cn S SAN Pl E 
ia A a 
Laide co Ol al 
aa ae A Ol el 

ie lll 

ba lll 


4.3.8.3 3G receiver chain performance 


Table 4-17 3G receiver chain performance 


Input frequency For all bands ei 2170 
i cain Wl a 
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3dB cut-off 
2.5 MHz 
frequency 


ea Ol 


Current , 
; Max gain TBD mA 
consumption 


4.3.8.4 2G receiver chain performance 


Table 4-18 2G receiver chain performance 


~ ppe Eee 
Input frequency For all bands | NS 1990 
m e Pan Za Kl 


3dB cut-off 
2G mode 0.35 MHz 
frequency 
ae A Bl Hl 
Noise figure 


Note: 

Source /reference impedance: 50ohm, with balun and matching network 
Noise averaged over GGE channel 

No blockers 


Blocker Power is OdBm. 
4.3.9 WLAN RF 
Note: 


(1) The specification value is valid at room temperature (25°C). 
(2) Unless otherwise specified, all specifications are measured at the RF antenna port. 


4.3.9.1 WIFI Receiver Specifications 


Table 4-19 WIFI Receiver Specifications 


Parameter Description Min. Typ. Max. Unit 
Frequency range - MHz 
RX sensitivity 1 Mbps DSSS -95 dBm 
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11 Mbps DSSS -87.5 dBm 
6 Mbps OFDM -91.5 dBm 
RX Sensitivity 
54 Mbps OFDM -74 dBm 
RX sensitivity BW = MCS 0 -91 dBm 
20MH#z Green field 
800nS guard interval | Mcs 7 72 dBm 
Non-STBC 
11 Mbps DSSS dBm 
6 Mbps OFDM dBm 
Maximum input 
54 Mbps OFDM dBm 
level 
MCSO dBm 
MCS7 dBm 
Adjacent channel 
rejection (30MHz 1 Mbps DSSS dB 
offset) 
Adjacent channel 
rejection (25MHz 11 Mbps DSSS dB 
offset) 
Adjacent channel 6 Mbps OFDM dB 
rejection (25MHz 
offset) 54 Mbps OFDM dB 
Adjacent channel MCS 0 dB 
rejection (25MHz 
offset),BW = 20MHz 
MCS 7 dB 
4.3.9.2 WiFi Transmitter Specifications 
Table 4-20 WiFi Transmitter Specifications 
Parameter Description Min. Typ. | Max. Unit 
Frequenc 
a y - MHz 
range 
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802.11b, 1~11 Mbps 
19 dBm 
DSSS 
Output power | 802.11g, 6 ~54Mbps 
eae 6 j 16 dBm 
OFDM 
802.11n, HT20 MCS0~7 16 dBm 
802.11b, 1~11 Mbps 
25 % 
DSSS @Pout=17dBm 
802.11g, 6 ~S4Mbps 
EVM -31 dB 
OFDM @Pout=14dBm 
802.11n, HT20 MCSO~7 
-31 dB 
@Pout=14dBm 
TX power o 
-40~85 °C, 2~18dBm dB 
accuracy 
76 ~ 108 MHz dBm/Hz 
776 ~ 794 MHz dBm/Hz 
869 ~ 960 MHz dBm/Hz 
Transmitted 
power (Data 925 ~ 960 MHz dBm/Hz 
rate= 1M; 1,570 ~ 1,580 MHz dBm/Hz 
Pout =20dBm) 
1,805 ~ 1,880 MHz dBm/Hz 
1,930 ~ 1,990 MHz dBm/Hz 
2,110 ~ 2,170MHz dBm/Hz 
Harmonic 2nd harmonic dBm/Hz 
output power 
(Data rate = 
1M, Pout 3rd harmonic dBm/Hz 
=20dBm) 


4.3.10 Bluetooth RF 
Note: 


(1) The specification value is valid at room temperature (250C). 
(2) Unless otherwise specified, all specifications are measured at the RF antenna port. 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 102 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC7731E Design Specification 


4.3.10.1 Bluetooth BDR receiver performance 


Table 4-21 Bluetooth BDR receiver performance 


Parameter Description Min. Typ. Max. | Unit 
Frequency range - MHz 
RX sensitivity BER <0.1% -92 dBm 
Max. input level BER < 0.1% 3 dBm 
Co-channel selectivity (BER< 
C/I co-channel 4 dB 
0.1%) 
Adjacent channel selectivity (BER 
C/I 1MHz -14 dB 
< 0.1%) 


2nd adjacent channel selectivity 
C/I 2MHz -47 dB 
(BER < 0.1%) 


3rd adjacent channel selectivity 
C/I 2 3MHz -51 dB 
(BER < 0.1%) 


: Image channel selectivity (BER < 
C/I image channel -26 dB 
0.1%) 


, 1MHz adjacent to image channel 
C/I image 1MHz E -49 dB 
selectivity (BER <0.1%) 


4.3.10.2 Bluetooth BDR transmitter performance 


Table 4-22 Bluetooth BDR transmitter performance 


Parameter Description Min. Typ. | Max. Unit 


Frequency range - MHz 


At max power output 
Output power jiva 7 dBm 
eve 


A flavg 156 kHz 


. REN A f2max (for at least 
Modulation characteristic 145 kHz 
99% of all A f2max) 


A f2avg/A flavg 0.98 
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4.3.10.3 Bluetooth EDR Receiver Specifications 


Table 4-23 Bluetooth EDR Receiver Specifications 


Parameter Description Min. | Typ. | Max. | Unit 
Frequency range - MHz 

1/4 DQPSK (BER < 0.01%) -91 dBm 
Receiver sensitivity 

8PSK (BER < 0.01%) -84 dBm 

1/4 DQPSK (BER < 0.1%) 3 dBm 
Max. input level 

8PSK (BER < 0.1%) 3 dBm 

7/4 DQPSK (BER < 0.1%) 8 dB 
C/I co-channel 

8PSK (BER < 0.1%) 14 dB 

1/4 DQPSK (BER < 0.1%) -12 dB 
C/I IMHz 

8PSK (BER < 0.1%) -6 dB 

1/4 DQPSK (BER < 0.1%) -50 dB 
C/I 2MHz 

8PSK (BER < 0.1%) -42 dB 

1/4 DQPSK (BER < 0.1%) -51 dB 
C/I 2 3MHz 

8PSK (BER < 0.1%) -44 dB 

7/4 DQPSK (BER < 0.1%) -30 dB 
C/I image channel 

8PSK (BER < 0.1%) -25 dB 

1/4 DQPSK (BER < 0.1%) -49 dB 
C/I image 1MHz 

8PSK (BER < 0.1%) -41 dB 


4.3.10.4 Bluetooth EDR Transmitter Specifications 


Table 4-24 Bluetooth EDR Transmitter Specifications 


Parameter Description Min. Typ. Max. | Unit 
Frequency range - MHz 
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t/4 DQPSK 4 dBm 
Output power 

8PSK 4 dBm 

1/4 DQPSK(RMS DEVM) 4 % 

8PSK(RMS DEVM) 4 % 
Modulation 7/4 DQPSK(99% DEVM) 8 % 
accuracy 

8PSK(99% DEVM) 8 % 

Tt/4 DQPSK(Peak DEVM) 9 % 

8PSK(Peak DEVM) 13 % 

1/4 DQPSK(+1MH 

ian -40 dB 

offset) 

8PSK(+1MHz offset) -39 dB 

1/4 DQPSK(+2MHz 
In-band spurious offset) 25 aii 
emission 

8PSK(+2MHz offset) -35 dBm 

1/4 DQPSK(+3MH 

tad z -45 dBm 
offset) 
8PSK(+3MHz offset) -45 dBm 


4.3.10.5 Bluetooth LE Receiver Specifications 


Table 4-25 Bluetooth LE Receiver Specifications 


Parameter Description Min. Typ. | Max. | Unit 


Frequency range = MHz 


Receiver sensitivity 


(*) PER < 30.8% -95 dBm 
Max. input signal 
PER < 30.8% -1 dBm 
level 
V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 105 of 3034 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM ) SC7731E Design Specification 


4.3.10.6 Bluetooth LE Transmitter Specifications 


Table 4-26 Bluetooth LE Transmitter Specifications 


Parameter Description Min. Typ. | Max. | Unit 

Frequency range - MHz 
At max. power 

Output power 0 dBm 
output level 
A flavg 251 kHz 


A f2max (For at 


Modulation characteristic least 99% of all 215 kHz 
A f2max) 
A f2avg/A flavg 0.88 


4.3.11 FM RF 


Typical specifications are for channel 98MHz, default register settings and under recommended 
operating conditions. The min/max specifications are for extreme operating voltage and temperature 
conditions, unless otherwise stated. 


Table 4-27 FM RF Specifications 


Parameter Description Min. | Typ. | Max. Unit 


Input frequency range MHz 


(S+N)/N = 26dB, 
unmatched 


5 dBuVemf 


Sensitivity1,3 


(S+N)/N = 26dB, 
matched 


3 dBuVemf 


® A f = 2kHz, BLER < 
RDS sensitivity 5% tched 18 dBuVemf 
6,unmatche 


Audio mono (S+N)/N1,3,4 50 dB 
Audio stereo (S+N)/N2,3,4 50 dB 
Audio stereo separation4 f = 75kHz 40 dB 
Audio output THD1,4 0.2 % 


1 DA f = 22.5kHz, fm = 1kHz, 75 us de-emphasis, mono, L = R 


2 DA f = 22.5kHz, fm = 1kHz, 75 us de-emphasis, stereo 
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3 A-weighting, BW = 300Hz to 15kHz 


4 Vin = 60dBuVemf 


4.3.12 GNSS RF 


Table 4-28 GNSS RF Specifications 


Parameter Description Min. | Typ. Max. | Unit 
Frequency range 1575.42 MHz 
Power Levels All SV=- 46 dB* 

sGPS_C/No_Conducted 130dBm Hz 
sGPS_Acquisition Time out for first fix= 

ene -147 dBm 
Sensitivity_cold 300s 
sGPS_Tracking Sensitivity -165 dBm 
sGPS_Simulator_static_c 

~ - = ave | Number of Test = 30 s 
old_TTFF@-130dBm 
sGPS_Simulator_static_c | ave 

2 = = Number of Test = 30 m 
old_Accuracy@-130dBm 
sGPS_Simulator_static_c | ave 

B - = Number of Test = 30 s 
old_TTFF@-140dBm 
sGPS_Simulator_static_c | ave 

a p -= Number of Test = 30 m 
old_Accuracy@-140dBm 
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5 AON Subsytem 


5.1 Processor 
ARM Cortex M4 is used in AON sub system. And 64K bytes for instruction and data memory occupy 


by CM4 only. The processor has 3 running frequency to be selected. Max and default running 
frequency is 128 MHz. 


5.2 AON Memory Map 


The address bus is 32-bit wide and the address map is presented in this section. 


Table 5-1 AON memory address map after reset 


PUBCP Addr WTLCP Addr CM4 Addr Map oe 
AP Addr Map Addr Map Description 
Map Map 


0x3000_0000~ | 0x0100_0000 ~ | 0x3100_0000~ | 0x3000_0000~ | LPDDR2 Controller (64KB) 
Ox3000_FFFF | 0x0100_FFFF | 0x3100_FFFF | 0x3000_FFFF 


0x3001_0000 ~ | 0x0101_0000 ~ | 0x3101_0000~ | 0x3001_0000~ | Reserved 
0x3001_FFFF 0x0101_FFFF 0x3101_FFFF 0x3001_FFFF 


0x3002_0000~ | 0x0102_0000~ | 0x3102_0000~ | 0x3002_0000~ | Reserved 
0x3002_FFFF 0x0102_FFFF 0x3102_FFFF 0x3002_FFFF 


0x3003_0000~ | 0x0103_0000 ~ | 0x3103_0000~ | 0x3003_0000~ | Reserved 
0x3003_FFFF 0x0103_FFFF 0x3103_FFFF 0x3003_FFFF 


0x3004_0000~ | 0x0104_0000~ | 0x3104_0000~ | 0x3004_0000~ | PUB AXI BUSMONO (64KB) 
0x3004_FFFF 0x0104_FFFF 0x3104_FFFF 0x3004_FFFF 


0x3005_0000 ~ | 0x0105_0000~ | 0x3105_0000~ | 0x3005_0000~ | PUB AXI BUSMON1 (64KB) 
0x3005_FFFF 0x0105_FFFF 0x3105_FFFF 0x3005_FFFF 


0x3006_0000 ~ | 0x0106_0000 ~ | 0x3106_0000~ | 0x3006_0000~ | PUB AXI BUSMON2 (64KB) 
0x3006_FFFF 0x0106_FFFF 0x3106_FFFF 0x3006_FFFF 


0x3007_0000~ | 0x0107_0000~ | 0x3107_0000~ | 0x3007_0000~ | PUB AXI BUSMON3 (64KB) 
0x3007_FFFF 0x0107_FFFF 0x3107_FFFF 0x3007_FFFF 


0x3008_0000~ | 0x0108_0000 ~ | 0x3108_0000~ | 0x3008_0000~ | PUB AXI BUSMON4 (64KB) 
0x3008_FFFF 0x0108_FFFF 0x3108_FFFF 0x3008_FFFF 


0x3009_0000~ | 0x0109_0000~ | 0x3109_0000~ | 0x3009_0000~ | PUB AXI BUSMONS (64KB) 
0x3009_FFFF 0x0109_FFFF 0x3109_FFFF 0x3009_FFFF 
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AP Addr Map 


0x300A_0000 ~ 
0x300A_FFFF 


0x300B_0000 ~ 
0x300B_FFFF 


0x300C_0000 ~ 
0x300C_FFFF 


0x300D_0000 ~ 
0x300D_FFFF 


0x300E_0000 ~ 
0x300E_FFFF 


0x3010_0000 ~ 


0x3020_FFFF 


0x3100_0000 ~ 
Ox32FF_FFFF 
0x3300_0000 
~ 0x330F_FFFF 
0x3310_0000 
~ 0x3310_OFFF 
0x4000_0000 ~ 
0x4000_FFFF 
0x4001_0000 ~ 
0x4001_FFFF 


0x4002_0000 ~ 
0x4002_FFFF 


0x4003_0000 ~ 
0x4003_FFFF 


0x4004_0000 ~ 
0x4004_FFFF 


V1.0 


PUBCP Addr 
Map 


0x010A_0000 ~ 
0x010A_FFFF 


0x010B_0000 ~ 
0x010B_FFFF 


0x010C_0000 ~ 
0x010C_FFFF 


0x010D_0000 ~ 
0x010D_FFFF 


0x010E_0000 ~ 
0x010E_FFFF 


0x0110_0000 ~ 
0x0120_FFFF 


0x0400_0000 ~ 
OxOSFF_FFFF 


0x0200_0000 ~ 
0x0200_FFFF 


0x0201_0000 ~ 
0x0201_FFFF 


0x0202_0000 ~ 
0x0202_FFFF 


0x0203_0000 ~ 
0x0203_FFFF 


0x0204_0000 ~ 
0x0204_FFFF 
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WTLCP Addr 
Map 


0x310A_0000 ~ 
0x310A_FFFF 


0x310B_0000 ~ 
0x310B_FFFF 


0x310C_0000 ~ 
0x310C_FFFF 


0x310D_0000 ~ 
0x310D_FFFF 


0x310E_0000 ~ 
0x310E_FFFF 


0x3110_0000 ~ 


0x3120_FFFF 


0x3400_0000 ~ 
Ox35FF_FFFF 


0x3200_0000 ~ 
0x3200_FFFF 


0x3201_0000 ~ 
0x3201_FFFF 


0x3202_0000 ~ 
0x3202_FFFF 


0x3203_0000 ~ 
0x3203_FFFF 


0x3204_0000 ~ 
0x3204_FFFF 


CM4 Addr Map 


0x300A_0000 ~ 
Ox300A_FFFF 


0x300B_0000 ~ 
0x300B_FFFF 


0x310C_0000 ~ 
0x310C_FFFF 


0x300D_0000 ~ 
0x300D_FFFF 


0x300E_0000 ~ 
Ox300E_FFFF 


0x300F_0000 
~ Ox3FFF_FFFF 
0x3100_0000 
~ Ox32FF_FFFF 
0x3300_0000 
~ 0x330F_FFFF 
0x3310_0000 
~ 0x3310_OFFF 
0x4000_0000 ~ 
0x4000_FFFF 


0x4001_0000 ~ 
0x4001_FFFF 


0x4002_0000 ~ 
0x4002_FFFF 


0x4003_0000 ~ 
0x4003_FFFF 


0x4004_0000 ~ 
0x4004_FFFF 
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Addr Map Description 


PUB AXI BUSMONG6 (64KB) 


PUB AXI BUSMON7 (64KB) 


DFI AXI BUSMON (64KB) 


Reserved 


PUB Register 
DISP MM QOS CFG 
TO RF 


AON WCN 2T01 BUS QOS 
CONFIG 


Audio (64KB) 
a 
VBC (64KB) 
PC 


AON System Timer - FRT 
(64KB) 
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PUBCP Addr WTLCP Addr CM4 Addr Map ar 
AP Addr Map Addr Map Description 
Map Map 


0x4005_0000 ~ | 0x0205_0000 ~ | 0x3205_0000 ~ | 0x4005_0000~ | AON Timer (64KB) 
0x4005_FFFF 0x0205_FFFF 0x3205_FFFF 0x4005_FFFF 


0x4006_0000 ~ | 0x0206_0000 ~ | 0x3206_0000 ~ | 0x4006_0000 ~ | SpinLock Reg (64KB) 
0x4006_FFFF | 0x0206_FFFF | 0x3206_FFFF | 0x4006_FFFF 


0x4007_0000 ~ | 0x0207_0000 ~ | 0x3207_0000~ | 0x4007_0000~ | Reserved 
0x4007_FFFF | 0x0207_FFFF | 0x3207_FFFF | 0x4007_FFFF 

0x4008_0000 ~ | 0x0208_0000 ~ | 0x3208_0000 ~ | 0x4008_0000~ | Reserved 
0x4008_FFFF | 0x0208_FFFF | 0x3208_FFFF | 0x4008_FFFF 

0x4009_0000 ~ | 0x0209_0000 ~ | 0x3209_0000 ~ | 0x4009_0000~ | Reserved 
0x4009_FFFF | 0x0209_FFFF | 0x3209_FFFF | 0x4009_FFFF 

0x400A_0000 ~ | 0x020A_0000 ~ | 0x320A_0000~ | 0x400A_0000~ | MBOX (64K) 
Ox400A_FFFF | Ox020A_FFFF | 0x320A_FFFF | Ox400A_FFFF 

0x400B_0000 ~ | 0x020B_0000~ | 0x320B_0000~ | 0x400B_0000~ | CP_TMR (64K) 
Ox400B_FFFF | Ox020B_FFFF | 0x320B_FFFF | Ox400B_FFFF 


0x400C_0000~ | 0x020C_0000~ | 0x320C_0000~ | 0x400C_0000~ | CP_SYST (64K) 
Ox400C_FFFF | Ox020C_FFFF | Ox320C_FFFF | Ox400C_FFFF 
0x400D_0000 ~ | 0x020D_0000 ~ | 0x320D_0000~ | 0x400D_0000~ | CP_WDG (64K) 
Ox400D_FFFF | Ox020D_FFFF | 0x320D_FFFF | Ox400D_FFFF 


0x400E_0000~ | 0x020E_0000~ | 0x320E_0000~ | Ox400E_0000~ | CPALL_EIC (64K) 
Ox400E_FFFF | OxO20E_FFFF | Ox320E_FFFF | Ox400E_FFFF 


0x400F_0000~ | 0x020F_0000~ | 0x320F_0000 ~ | Ox400F_0000~ | Default Slave (64K) 
Ox400F_FFFF | OxO20F_FFFF | Ox320F_FFFF | Ox40OF_FFFF 


0x4010_0000 ~ | 0x0210_0000 ~ | 0x3210_0000~ | 0x4010_0000~ | AON DMA Reg 
0x4010_FFFF 0x0210_FFFF 0x3210_FFFF 0x4010_FFFF 


0x4011_0000~ | 0x0211_0000 ~ | 0x3211_0000~ | 0x4011_0000~ | Reserved 
Ox401F_FFFF | OxO21F_FFFF | Ox321F_FFFF | Ox401F_FFFF 

0x4020_0000~ | 0x0220_0000 ~ | 0x3220_0000~ | 0x4020_0000~ | AON INT (64KB) 
0x4020_FFFF | Ox0220_FFFF | 0x3220_FFFF | 0x4020_FFFF 

0x4021_0000~ | 0x0221_0000~ | 0x3221_0000~ | 0x4021_0000~ | EIC (64KB) 
Ox4021_FFFF | Ox0221_FFFF | 0x3221_FFFF | 0x4021_FFFF 

0x4022_0000~ | 0x0222_0000~ | 0x3222_0000~ | 0x4022_0000~ | AP TimerO (64KB) 
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PUBCP Addr WTLCP Addr CM4 Addr Map 
AP Addr Map 
Map Map 
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Addr Map Description 


0x4022_FFFF | Ox0222_FFFF | 0x3222_FFFF | 0x4022_FFFF fo 


0x4023_0000 ~ 
0x4023_FFFF 


0x0223 0000 ~ 
0x0223_FFFF 


0x4024_0000 ~ 
0x4024_FFFF 


0x0224_ 0000 ~ 
0x0224_FFFF 


0x4025_0000 ~ 
0x4025_FFFF 


0x0225_ 0000 ~ 
0x0225_FFFF 


0x4026_0000 ~ 
0x4026_FFFF 


0x0226_0000 ~ 
0x0226_FFFF 


0x4027_0000 ~ 
0x4027_FFFF 


0x0227_0000 ~ 
0x0227_FFFF 


0x4028 0000 ~ 
0x4028_FFFF 


0x0228_0000 ~ 
0x0228_FFFF 


0x4029_ 0000 ~ 
0x4029_FFFF 


0x0229 0000 ~ 
0x0229_FFFF 


0x402A_0000 ~ 
0x402A_FFFF 


0x022A_0000 ~ 
0x022A_FFFF 


0x402B_0000 ~ 
0x402B_FFFF 


0x022B_0000 ~ 
0x022B_FFFF 


0x402C_0000 ~ 
O0x402C_FFFF 


0x022C_0000 ~ 
0x022C_FFFF 


0x402D_0000 ~ 
0x402D_FFFF 


0x022D_0000 ~ 
0x022D_FFFF 


0x402E_0000 ~ 
0x402E_FFFF 


0x022E_0000 ~ 
0x022E_FFFF 


0x402F_0000 ~ 
0x402F_FFFF 


0x022F_0000 ~ 
0x022F_FFFF 


0x4030_0000 ~ 
0x4030_FFFF 


0x0230_0000 ~ 
0x0230_FFFF 


0x4031_0000 ~ 
0x4031_FFFF 


0x0231_0000 ~ 
0x0231_FFFF 
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0x3223 0000 ~ 
0x3223_FFFF 


0x3224 0000 ~ 
0x3224_FFFF 


0x3225_ 0000 ~ 
0x3225_FFFF 


0x3226_0000 ~ 
0x3226_FFFF 


0x3227_0000 ~ 
0x3227_FFFF 


0x3228 0000 ~ 
0x3228_FFFF 


0x3229 0000 ~ 
0x3229_FFFF 


0x322A_0000 ~ 
0x322A_FFFF 


0x322B_0000 ~ 
0x322B_FFFF 


0x322C_0000 ~ 
0x322C_FFFF 


0x322D_0000 ~ 
0x322D_FFFF 


0x322E_0000 ~ 
0x322E_FFFF 


0x322F_0000 ~ 
0x322F_FFFF 


0x3230_0000 ~ 
0x3230_FFFF 


0x3231_0000 ~ 
0x3231_FFFF 


Spreadtrum Communications, Inc., Confidential and Proprietary 


0x4023_0000 ~ 
0x4023_FFFF 


AP System Timer (64KB) 


0x4024_ 0000 ~ 
0x4024_FFFF 


UID-Efuse (64KB) 


BUS MON TIMER (64KB) 


0x4025_0000 ~ 
0x4025_FFFF 


0x4026_0000 ~ 
0x4026_FFFF 


0x4027_0000 ~ 
0x4027_FFFF 


0x4028_0000 ~ 
0x4028_FFFF 


0x4029_0000 ~ 
0x4029_FFFF 


0x402A_0000 ~ 
0x402A_FFFF 


AON APB Reg (64K) 


0x402B_0000 ~ 
0x402B_FFFF 


0x402C_0000 ~ 
0x402C_FFFF 


0x402D_0000 ~ 
0x402D_FFFF 


0x402E_0000 ~ 
0x402E_FFFF 


0x402F_0000 ~ 
0x402F_FFFF 


THM Reg (64K) 
CA7 WDG (64K) 
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PUBCP Addr WTLCP Addr CM4 Addr Map ar 
AP Addr Map Addr Map Description 
Map Map 


0x4032_0000 ~ | 0x0232_0000 ~ | 0x3232_0000 ~ | 0x4032_0000~ | AP Timer1 (64KB) 
0x4032_FFFF 0x0232_FFFF 0x3232_FFFF 0x4032_FFFF 


0x4033_0000 ~ | 0x0233_0000 ~ | 0x3233_0000 ~ | 0x4033_0000~ | AP Timer2 (64KB) 
0x4033_FFFF 0x0233_FFFF 0x3233_FFFF 0x4033_FFFF 


0x4034_0000 ~ | 0x0234_0000 ~ | 0x3234_0000 ~ | 0x4034_0000~ | Central Debug Controller 
0x4034_FFFF 0x0234_FFFF 0x3234_FFFF 0x4034_FFFF (64KB) 


0x4035_0000 ~ | 0x0235_0000 ~ | 0x3235_0000 ~ | 0x4035_0000~ | Analog testO (64KB) 
0x4035_FFFF | 0x0235_FFFF | 0x3235_FFFF | 0x4035_FFFF 


0x4036_0000 ~ | 0x0236_0000 ~ | 0x3236_0000 ~ | 0x4036_0000 ~ | Analog test1 (64KB) 
0x4036_FFFF | 0x0236_FFFF | 0x3236_FFFF | 0x4036_FFFF 


0x4037_0000 ~ | 0x0237_0000 ~ | 0x3237_0000 ~ | 0x4037_0000~ | EIC1 (64KB) 
0x4037_FFFF 0x0237_FFFF 0x3237_FFFF 0x4037_FFFF 


0x4038_0000 ~ | 0x0238_0000 ~ | 0x3238_0000 ~ | 0x4038_0000~ | SEC_EIC (64KB) 
0x4038_FFFF | 0x0238_FFFF | 0x3238_FFFF | 0x4038_FFFF 


0x4039_0000 ~ | 0x0239_0000 ~ | 0x3239_0000 ~ | 0x4039_0000~ | Reserved 
0x403B_FFFF | 0x023B_FFFF | 0x323B_FFFF | 0x403B_FFFF 

0x403C_0000 ~ | 0x023C_0000 ~ | 0x323C_0000~ | 0x403C_0000~ | ADI (256KB) 
0x403F_FFFF | 0x023F_FFFF | 0x323F_FFFF | 0x403F_FFFF 


0x4040_0000 ~ | 0x0240_0000~ | 0x3240_0000 ~ | 0x4040_0000~ | CA7 TS Reg (64K) 
0x4040_FFFF | 0x0240_FFFF. | 0x3240_FFFF | 0x4040_FFFF 


0x4041_0000 ~ | 0x0241_0000 ~ | 0x3241_0000 ~ | 0x4041_0000~ | Reserved 
0x4041_FFFF 0x0241_FFFF 0x3241_FFFF 0x4041_FFFF 


0x4042_0000 ~ |-0x0242_0000 ~ | 0x3242_0000 ~ | 0x4042_0000~ | SEC_TZPC (64K) 
0x4042-FFFF | 0x0242_FFFF | 0x3242_FFFF | 0x4042_FFFF 


0x4043_0000 ~ | 0x0243_0000 ~ | 0x3243_0000 ~ | 0x4043_0000 ~ | SEC TIMER (64K) 
0x4043_FFFF 0x0243_FFFF 0x3243_FFFF 0x4043_FFFF 


0x4044_0000 ~ | 0x0244_0000 ~ | 0x3244_0000~ | 0x4044_0000~ | SEC RTC (64K) 
0x4044_FFFF | Ox0244_FFFF | Ox3244_FFFF | 0x4044_FFFF 

0x4045_0000~ | 0x0245_0000 ~ | 0x3245_0000~ | 0x4045_0000~ | SEC WDG (64K) 
Ox4045_FFFF | Ox0245_FFFF | 0x3245_FFFF | 0x4045_FFFF 

0x4046_0000~ | 0x0246_0000 ~ | 0x3246_0000~ | 0x4046_0000~ | SEC REG (64K) 
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PUBCP Addr WTLCP Addr CM4 Addr Map ar 
AP Addr Map Addr Map Description 
Map Map 


0x4046_FFFF | 0x0246_FFFF | 0x3246_FFFF | 0x4046_FFFF l 


0x4047_0000 ~ | 0x0247_0000 ~ | 0x3247_0000~ | 0x4047_0000~ | SERDES_CTRL (64K) 
0x4047_FFFF 0x0247_FFFF 0x3247_FFFF 0x4047_FFFF 


0x4048_0000 ~ | 0x0248_0000 ~ | 0x3248_0000 ~ | 0x4048_0000 ~ | CROSS TRIGGER (64K) 
0x4048_FFFF 0x0248_FFFF 0x3248_FFFF 0x4048_FFFF 


0x4049_0000 ~ | 0x0249_0000 ~ | 0x3249_0000 ~ | 0x4049_0000~ | SEC GPIO (64K) 
0x4049_FFFF 0x0249_FFFF 0x3249_FFFF 0x4049_FFFF 


0x404A_0000 ~ | 0x024A_0000 ~ | 0x324A_0000~ | 0x404A_0000 ~ | SERDES_PHY_TESTREG 
Ox404A_FFFF | Ox024A_FFFF | 0x324A_FFFF | 0x404A_FFFF (64K) 


0x404B_0000 ~ | 0x024B_0000~ | 0x324B_0000~ | 0x404B_0000~ | SERDES PHY APB (64K) 
Ox404B_FFFF | 0x024B_FFFF | 0x324B_FFFF | Ox404B_FFFF 


0x404C_0000~ | 0x024C_0000 ~ | 0x324C_0000~ | 0x404C_0000~ | PUBCP_INTC (64K) 
Ox404C_FFFF | Ox024C_FFFF | Ox324C_FFFF | Ox404C_FFFF 


0x404D_0000 ~ | 0x024D_0000 ~ | 0x324D_0000~ | 0x404D_0000~ | WTLCP_INTC (64K) 
0x404D_FFFF 0x024D_FFFF 0x324D_FFFF 0x404D_FFFF 


0x404E_0000~ | 0x024E_0000 ~ | 0x324E_0000~ | 0x404E_0000~ | TGDSP_INTC (64K) 
Ox404E_FFFF 0x024E_FFFF Ox324E_FFFF Ox404E_FFFF 


0x404F_0000~ | 0x024F_0000 ~- | 0x324F_0000 ~ | 0x404F_0000~ | LDSP_INTC (64K) 
Ox404F_FFFF | OxO24F_FFFF | Ox324F_FFFF | Ox404F_FFFF 


0x4050_0000~ | 0x0250_0000 ~ | 0x3250_0000~ | 0x4050_0000~ | Reserved 
Ox40FF_FFFF | OxO2FF_FFFF | Ox32FF_FFFF | Ox4OFF_FFFF 


0x4100_0000 ~ PUBCP 
Ox4.1FF_FFFF 0x4000_0000 ~ 
Ox40FF_FFFF 


0x4200_0000 ~ PUBCP 
Ox42FF_FFFF 0x2000_0000 ~ 
Ox20FF_FFFF 


0x4300_0000 ~ Reserved 
Ox4FFF_FFFF 


0x5000_0000~ | 0x0000_7000 ~ | 0x3080_0000~ | 0x2000_0000~ | Share RAM with CP(52K 
Ox5000_CFFF | 0x0001_3FFF | Ox3080_CFFF | 0x2000_CFFF bytes); 
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AP Addr Map 


0x5000_D000 ~ 
0x5000_DFFF 


0x5000_E000 ~ 
0x5000_EFFF 


0x5000_F000 ~ 
0x5000_FFFF 


0x5001_0000 ~ 
0x5001_07FF 


0x5080_0000 ~ 
0x5080_FFFF 


0x8000_0000 ~ 
Ox8FFF_FFFF 


0x9000_0000 ~ 
Ox9FFF_FFFF 


0xA000_0000 ~ 
OxAFFF_FFFF 


0xB000_0000 ~ 
OxBFFF_FFFF 


0xC000_0000 ~ 
OxCFFF_FFFF 


0xD000_0000 ~ 
OxDFFF_FFFF 


0xE000_0000 ~ 
OxEFFF_FFFF 


0xF000_0000 ~ 
OxFFDF_FFFF 


V1.0 


PUBCP Addr 
Map 


0x0000_0000 ~ 
0x0000_OFFF 


0x0000_1000 ~ 
0x0000_1FFF 


0x0000_2000 ~ 
0x0000_2FFF 


0x0000_ 3000 ~ 
0x0000_37FF 


0x8000_0000 ~ 
Ox8FFF_FFFF 


0x9000_0000 ~ 
Ox9FFF_FFFF 


0xA000_0000 ~ 
OxAFFF_FFFF 


0xB000_0000 ~ 
OxBFFF_FFFF 


0xC000_0000 ~ 
OxCFFF_FFFF 


0xD000_0000 ~ 
OxDFFF_FFFF 


0xE000_0000 ~ 
OxEFFF_FFFF 


OxF000_0000 ~ 
OxFFDF_FFFF 
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WTLCP Addr 
Map 


0x3000_1000 ~ 
0x3000_1FFF 


0x3000_0000 ~ 
0x3000_OFFF 


0x3000_ 2000 ~ 
0x3000_27FF 


0x8000_0000 ~ 
Ox8FFF_FFFF 


0x9000_0000 ~ 
Ox9FFF_FFFF 


0xA000_0000 ~ 
OxAFFF_FFFF 


0xB000_0000 ~ 
OxBFFF_FFFF 


0xC000_0000 ~ 
OxCFFF_FFFF 


0xD000_0000 ~ 
OxDFFF_FFFF 


0xE000_0000 ~ 
OxEFFF_FFFF 


0xFO00_0000 ~ 
OxFFDF_FFFF 


CM4 Addr Map 


0x2000_D000 ~ 
0x2000_DFFF 


0x2000_E000 ~ 
0x2000_EFFF 


0x2000_F000 ~ 
0x2000_FFFF 


0x2001_0000 
~ 0x2001_07FF 
0x0000_0000 


~ 


0x0000_FFFF 


SC7731E Design Specification 


Addr Map Description 


PUBCP BOOT IRAM(4K 
bytes); 


TGDSP Share RAM(4KB) 


TG DSP BOOT IRAM (2K 
bytes); 


Reserve(2 Kb) 


Multi_mode mem(2KB) 


AON CM4 System Addr 
Mapping 


External Memory Space 
(256 MB) 


External Memory Space 
(256 MB) 


External Memory Space 
(256 MB) 


External Memory Space 
(256 MB) 


External Memory Space 
(256 MB) 


External Memory Space 
(256 MB) 


External Memory Space 
(256 MB) 


External Memory Space 
(254 MB) 
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PUBCP Addr WTLCP Addr CM4 Addr Map ar 
AP Addr Map Addr Map Description 
Map Map 


OxFFEO_O000~ | OxFFEO_0000~ | OxFFE0_0000 ~ Reserved 


OxFFFE_FFFF | OxFFFE_FFFF | OxFFFE_FFFF 


OxFFFF_0000 ~ Internal On Chip ROM 
OxFFFF_FFFF Space (32KB) 


5.3 AON Internal Memory Controller 


Base Addr Range Addr Map Description 


0x5000_0000 ~ 0x5001_07FF Share RAM with CPs (66KB - Protected); 
0x5080_0000 ~ 0x5080_FFFF Share RAM with CM4 (64KB - Protected); 


5.3.1 AON RAM Controller 


8K Byte dedicated RAM is available for AP system. In Public system, another 66K byte RAM would be 
shared between AP and CPs. 


Shared RAM (in AON) 
space allocation 


AP (CA7) / 


PUB_CP. WTL_CP CM4 AON DMA WCN 
FUNCDMA 
0x0000_0000 {fa 
AP BOOM IRAM 8KB 
0x0000_1FFF ME 
0x0000_7000 0x3080_0000 5 
éi<s000: 0000 E 0x2000_0000 0x5000_0000 0x8400_0000 
CM4 SMSG 
& 52KB 
SHARE RAM 
& ROM Ruling RAM 
6KB reserve & ie 
62KB 
Shhre 
0x5000_CFFF , ; g 
Ox0001. SERF 0x3080-.CFFF 0x2000_CFFF 0x5000_CFFF 0x8400_CFFF 
2 0x5000_D000 0x0000_0000 0x2000_D000 0x5000_D000 0x8400_D000 
E Pub cp boot(R5 4KB 
[=a] boot) 
Š y 
Si EET S 
0x5000_E000 0x0000_1000 0x3000 1000 
TGdsp shar¢ i = 4KB 
0x5000_EFFF TRAET 0x3000_1FFF PEE 3 
TG dsp boot  0x5000_F000 0x0000_2000 0x3000_0000 
y 
& 
0x8400_F800 
2KB reserverd 0x5000_FFFF 0x0000_2FFF 0x3000_OFFF i g pieg for WCN 
0x5001_0000 0x0000_3000 0x3000_2000 0x2001_0000 0x5001_0000 0x8401_0000 
Multimode share 2KB 
v yy 
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5.4 AON Interrupt Controller 


In AON System, there are total 5 interrupt controllers for waking up purpose. 


0x4050_0000 ~ 0x4050_FFFF AON INT FOR AP 
0x000A_0000 ~ CM4 INT for CM4 
Ox000A_FFFF(SP_view) 

Ox000F_0000 ~ CM4 INT for CM4 
Ox000F_FFFF(SP_view) 


When In Deep Sleep, System could be wakeup by the interrupts listed below: 


Table 5-2 Wakeup sources in Deep Sleep (AP) 


Interrupt Interrupt Source Description 
Controller 
31 | INTC int_req_eic_non_lat int_req_eic_dbnc | 


int_req_eic_async | 
int_req_eic_sync | 

int_req_eic_dbncl | 
int_req_eic_asynci1 | 


int_req_eic_syncl 


30 int_req_eic int_req_eic_dbnc | 
int_req_eic_async | 
int_req_eic_sync | 


int_req_eic_lat | 
int_req_eic_dbnc1 | 
int_req_eic_async1 | 
int_req_eic_sync1 | 
int_req_eic_lat1 
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29 int_req_sec_eic_non_lat int_req_sec_eic_dbnc | 
int_req_sec_eic_async | 
int_req_sec_eic_sync 

28 int_req_sec_eic int_req_sec_eic_dbnc | 
int_req_sec_eic_async | 
int_req_sec_eic_sync | 
int_req_sec_eic_lat 

27 Reserved 

26 rf_wdg_int 

25 wen_gnss_wdg_int 

24 wcn_btwf_wdg_ int 

23 dfi_bus_monitor_int 

22 int_sec_req_dma |(sec_dma_int_mask_status[31:0]&sec_dma_chn 
_prot_flag) 

21 int_req_chn_start_chn[3] 

20 int_req_chn_start_chn[2] 

19 int_req_chn_start_chn[1] 

18 int_req_chn_start_chn[0] 

17 int_req_busmon_aon int_req_busmon_aon_wcn | 
int_req_busmon_aon_ap_pub| 
int_req_busmon_aon_wtlcp_pub| 
int_req_busmon_aon_pubcp_pub 

16 int_req_pubcp_busmon 

15 int_req_wtlcp_busmon 

14 int_req_sec int_req_clk_32k_det | 
int_req_sec_tmr | 
int_req_sec_wdg | 
int_req_sec_rtc | 
int_req_sec_gpio 

13 int_req_dma |(dma_int_mask_status[31:0]&(~dma_chn_prot_f 
lag)) 
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12 int_req_mbox_tar_ap 


11 int_req_mbox_tar_cm4 


10 int_req_pub_busmon int_req_busmonO 
int_req_busmon1 
int_req_busmon2 
int_req_busmon3 
int_req_busmon4 


int_req_busmon5 
int_req_busmon6 


9 int_req_lp_mon int_req_avs | int_req_thm 


8 int_req_slf_wdg int_req_ca7_wdg | int_req_ap_wdg 


7 int_req_cp_wdg int_wtlcp tg _wdg rst | 
int_req_pcp_wdg 


6 int_req_gpu IRQJOB | 
IRQMMU | 
IRQGPU 


5 int_req_mm_top int_req_dcam | 
int_req_isp_chnO | 
int_req_csi2_cal_done 


int_req_csi2_cal_failed | 
int_req_vsp | 
int_req_jpg | 
int_req_csi2_r1 | 
int_req_csi2_r2 


4 int_req_aon_peri int_req_i2c | 
int_req_aud l 
int_req_adi l 
int_req_ana l 
int_req_kpd l 
int_req_gpio l 
int_req_mdar 


3 int_req_vbc ap_int_req_vbc_ad01 | 
ap_int_req_vbc_ad23 | 
ap_int_req_vbc_da011 | 
ap_int_req_vbc_da23 


2 int_req_ap_tmr int_req_ap_tmrO | 
int_req_ap_tmr1 | 
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int_req_ap_tmr2 | 
int_req_ap_tmr3 | 
int_req_ap_tmr4 | 
int_req_aon_tmr | 
int_req_ap_syst | 
int_req_aon_syst(tieO) 


1 Forbidden by INTC 


0 Forbidden by INTC 


Table 5-3 Wakeup sources in Deep Sleep (PUBCP) 


Interrupt Controller Interrupt Source Description 
31-17 Reserved 
16 Int_req_mbox_src_pubcp 
15 pubcp_wakeup_int From WTLCP 
14 int_req_mbox_tar_pubcp 
13 int_req_mdar 
12 pubcp_int_req_vbc_ad01 
11 pubcp_int_req_vbc_ad23 
10 pubcp_int_req_vbc_da01 
9 pubcp_int_req_vbc_da23 
PUBCP_INTC 
8 int_req_pcp_wdg 
7 int_req_gpio 
6 int_req_cpall_eic 
5 int_req_pcp_syst 
4 int_req_pcp_tmr2 
3 int_req_pcp_tmrl 
2 int_req_pcp_tmrO 
1 Forbidden by INTC 
0 Forbidden by INTC 
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Table 5-4 Wakeup sources in Deep Sleep (WTLCP) 


Interrupt Controller Interrupt Source Description 

31-14 WTLCP_INTC Reserved 

13 wticp_int_req_vbc_ad01 

12 wtlcp_int_req_vbc_ad23 

11 wtlcp_int_req_vbc_da01 

10 wtlicp_int_req_vbc_da23 

9 wtlcp_tgdsp_ wakeup _int From WTLCP 

8 

7 pubcp_wakeup_int From WTLCP 

6 int_req_mdar 

5 int_req_cpall_eic 

4 int_req_gpio 

3 

2 int_req_mbox_tar_tgdsp 

1 Forbidden by INTC 
0 Forbidden by INTC 


Table 5-5 Wakeup sources in Deep Sleep (TGDSP) 


Interrupt Controller Interrupt Source Description 

31-11 TGDSP_INTC Reserved 

10 wtlicp_int_req_vbc_ad01 

9 wtlcp_int_req_vbc_ad23 

8 wtlcp_int_req_vbc_da01 

7 wtlcp_int_req_vbc_da23 

6 wtlicp_tgdsp_wakeup_int From WTLCP 
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5 int_req_mdar 

4 int_req_cpall_eic 

3 int_req_gpio 

2 int_req_mbox_tar_tgdsp 

1 Forbidden by INTC 
0 Forbidden by INTC 


Table 5-6 power down/up interrupt to AP 


Interrupt Controller Interrupt Source Description 
31-28 AON_FOR_AP_INTC Reserved 
27 int_req_pwr_down[9] From PMU 
26 int_req_pwr_down[8] From PMU 
25 int_req_pwr_down[7] From PMU 
24 int_req_pwr_down[6] From PMU 
23 int_req_pwr_down[5] From PMU 
22 int_req_pwr_down[4] From PMU 
21 int_req_pwr_down[3] From PMU 
20 int_req_pwr_down[2] From PMU 
19 int_req_pwr_down[1] From PMU 
18 int_req_pwr_down[0] From PMU 
17-12 Reserved 
11 int_req_pwr_up[9] From PMU 
10 int_req_pwr_up[8] From PMU 
9 int_req_pwr_up[7] From PMU 
8 int_req_pwr_up[6] From PMU 
7 int_req_pwr_up[5] From PMU 
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6 int_req_pwr_up[4] From PMU 
5 int_req_pwr_up[3] From PMU 
4 int_req_pwr_up[2] From PMU 
3 int_req_pwr_up[1] From PMU 
2 int_req_pwr_up[0] From PMU 
1 Forbidden by INTC 
0 Forbidden by INTC 


Table 5-7 CM4_sys interrupts to CM4 


Interrupt Controller Interrupt Source Description 
31 CM4 INTC int_req_rf_wdg 

30 int_req_wtlcp_tg wdg 

29 int_req_pcp_wdg 

28 int_req_aon_busmon 

27 int_req_pubcp_busmon 

26 int_req_wtlcp_busmon 

25 int_req_clk_32k_det 

24 int_req_ap_wdg 

23 int_req_ca7_wdg 

22 int_req_sec_tmr 

21 int_req_sec_wdg 

20 int_req_sec_rtc 

19 int_sec_req_dma 

18 int_req_chn_start_chn[3] 

17 int_req_chn_start_chn[2] 

16 int_req_chn_start_chn[1] 
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15 int_req_chn_start_chn[0] 

14 int_req_eic_non_lat 

13 int_req_sec_gpio 

12 int_req_adi 

11 int_req_ana 

10 int_req_dfi_busmon 

9 int_req_sp_gpio 

8 int_req_aon_dma_sp 

7 int_req_mbox_src_sp 

6 int_req_mbox_tar_sp 

5 int_req_sp_wdg 

4 int_req_sp_uart 

3 int_req_sp_syst 

2 int_req_sp_tmr 

1 Forbidden by INTC 
0 Forbidden by INTC 


Table 5-8 Power down/up interrupt to CM4 


Interrupt Controller Interrupt Source Description 
31 CM4 INTC1 wen_wfi_dfs_ack_int 

30 ddr_slp_ctrl_int 

29 int_req_slv_fw_ap2 

28 int_req_slv_fw_apO 

27 int_req_slv_fw_aon 

26 int_req_mem_fw 

25 int_req_gnss_wdg 

24 int_req_btwf_wdg 
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23 int_req_any_ap_busmon 

22 int_req_pub_busmon 

21 int_req_pwr_down[9] 

20 int_req_pwr_down[8] 

19 int_req_pwr_down|[7] 

18 int_req_pwr_down[6] 

17 int_req_pwr_down[5] 

16 int_req_pwr_down[4] 

15 int_req_pwr_down[3] 

14 int_req_pwr_down[2] 

13 int_req_pwr_down[1] From PMU 

12 int_req_pwr_down[0] From PMU 

11 int_req_pwr_up[9] From PMU 

10 int_req_pwr_up[8] From PMU 

g int_req_pwr_up[7] From PMU 

8 int_req_pwr_up[6] From PMU 

7 int_req_pwr_up[5] From PMU 

6 int_req_pwr_up[4] From PMU 

5 int_req_pwr_up[3] From PMU 

4 int_req_pwr_up[2] From PMU 

3 int_req_pwr_up[1] From PMU 

2 int_req_pwr_up[0] From PMU 

1 Forbidden by INTC 
0 Forbidden by INTC 
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5.5 General Purpose Timer 


5.5.1 Overview 


7 TIMERs we used in AON power domain and they are used for AON, PCP, AP, CM4 and 
SECURITY respectively. 


5.5.2 Control registers 


5.5.2.1 Memory map 


5.5.2.2 Register description 


Refer to Chapter6 AP subsystem 


5.6 Watchdog timer 


5.6.1 Overview 


5 watch dog are used in AON power domain and they are used for AON, PCP, AP, CM4 and SECURITY 
respectively. 


5.6.2 Control registers 


5.6.2.1 Memory map 
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5.7 System timer 


5.7.1 Overview 


3 System timer are used in AON power domain and they are used for PCP, AP, and CM4 
respectively. 


5.7.2 Control registers 

5.7.2.1 Memory map 

Base Addr Range Addr Map Description 
0x4023_0000 0x4023_FFFF AP System Timer 
0x5088_0000 0x5088_FFFF CM4 System Timer 
0x400C_0000 0x400C_FFFF PCP System Timer 


5.8 System timer — FRT 


5.8.1 Control registers 

5.8.1.1 Memory map 

Base Addr Range Addr Map Description 
0x4004_0000 0x4004_FFFF AON Free Run System Timer - FRT 


5.9 Mailbox 


5.9.1 Overview 


MailBox is the control logic function for management of Jobs between AP/CP Processors. Mailbox’s 
main receive mails contain some control information from different processors, and send those mails 
to the right target, it will send proper IRQ to target/source processors to notice them the status about 
mails. 


5.9.2 Features 


@ Source processors write mail into InBox. 

@® Mail Controller delivers the mail into Target processor Box 
@ Box number depends on parameter(1~8) 

© OutBox store mails in FIFO(sram) 
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Each OutBox’s FIFO depth can be set by register file independently(1~256) 
Debug mode supported, able to access all mail by debug pointer 
Two working mode: FIFO mode, IRQ mode 


Target OutBox sends out interrupt to Target processor if FIFO is not empty 


Source InBox sends out interrupt to Source processor if mail is send, block or 
overflow 


5.9.3 Control registers 


5.9.3.1 Memory map 

Base Addr Range Addr Map Description 
0x400A_0000 0Ox400A_FFFF MAILBOX register address 
5.9.3.1.1 Mail Box Offset 


== So 
Address 


sd 


5.9.3.1.2 Mail InBox Function Offset 


0x0000 CTRL_ID Mail Target ID 
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ee 


5.9.3.1.3 Mail OutBox Function Offset 


ae ae ae J 


M 


0x0010 FIFO_RESET Mail box Fifo reset control 
0x0014 FIFO_STATUS Mail box Fifo Status 
a Sooo a 


ai 
ai 
ai 
ai 
ai 

i 
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5.9.3.2 


5.9.3.2.1 


0x001c IRQ mask 


SC7731E Design Specification 


D — 
= Ss 


0x0040 Mail ID Mail 0-3 id 


Te 


0x0044 Mail ID Mail 4-7 id 


0x0138 Mail ID 


Mail 248-251 id 
ai = i 


0x013c Mail ID Mail 252-255 id 


lei ma 


B a 
e o 


" 
" 
" 
" 
Da (ee 


ai 
ai 
ai 
ai 


1 LSB for Debug 


1 MSB for Debug 


2 LSB for Debug 


2 MSB for Debug 


0x09f0 Mail content Mail 254 LSB for Debug 


Ox09f4 Mail 254 MSB for Debug 


Ox09f8 Mail content Mail 255 LSB for Debug 


Ox09fc Mail 255 MSB for Debug 


Register description (inbox) 


CTRL_DST_ID 


Description: Source of the Mail 
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0x0000 ID (reset 0x0000_0000) [| 
Ba 


Type 


Reserved DST_ID 


Type R/W 


[7:0] R/W | VALID_ID_WIDTH’hO Destination ID, indicates mail is written 


to which outbox, only lower 3 bits used. 
default 


8 bit, 3'b000: mail is to outbox[0]; 
config 
3'b001: mail is to outbox[1]; 
3'b010: mail is to outbox[2]; 
3'b011: mail is to outbox[3]; 
3'b100: mail is to outbox[4]; 
3'b101: mail is to outbox[5]; 


3'b110: mail is to outbox[6]; 


3'b111: mail is to outbox[7]; 


5.9.3.2.2 MAIL_L 


Description: Source of the Mail 
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0x0004 CONTENT_L (reset 0x0000_0000) 


MAIL_L 


Type R/W 


MAIL_L 


Type R/W 


Field Name Type Reset Description 
Value 


MAIL_L [31:0] 32’hO | LSB of Mail Box Content of Inbox for R/W 


5.9.3.2.3 MAIL_H 


Description: Source of the Mail 


0x0008 CONTENT_H (reset 0x0000_0000) a 
ace ES, * Se 


Type R/W 


MAIL_H 


Type R/W 


Field Name Type Reset Description 
Value 


MAIL_H [31:0] 32’h0 | MSB of Mail Box Content of InBox for R/W 
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5.9.3.2.4 TRIGGER_WRITE 
Description: Source of the Mail 


0x000C Trigger (reset 0x0000_0000) LL. S 


Type 


Trigg 
er_w 


Reserved 


Type 


Field Name Type Reset Description 
Value 


Trigger_write WC 1’bO Write Trigger of the Mail InBox for update Fifo Write 
point. 
This bit will auto set to O after written by 1. 


5.9.3.2.5 FIFO_STS_CLEAR 


Description: Source of the Mail 
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0x0010 Status (reset 0x0000_0000) Le] 
oe D 


Type WC 


outbox_overflow_clr Reserved 


Type wc 


Field Name Type | Reset | Description 
Value 


A al lc, < 
outbox_send_clr [23:16] | WC 8’hO write 1 to this bit will clear outbox_send_flag, 
bit[i] to clear the flag of outbox{[i] 
outbox_overflow_clr | [15:8] WC 8’hO write 1 to this bit will clear outbox_overflow_flag, 
bit[i] to clear the flag of outbox{[i] 


ae 


5.9.3.2.6 FIFO_STS 


Description: Source of the Mail 
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0x0014 Status (reset 0x0000_0000) 


outbox_receive_flag outbox_send_flag 


Type 


outbox_overflow_flag outbox_block_flag 


Type 


Field Name Type | Reset | Description 
Value 


outbox_receive_flag [31:24] 8’hO Read 1 from this bit indicate that the mail is on the 
way, read 0 from this bit indicate the data is 
received by outbox. 
bit[i] indicate the flag of outbox[1] 
outbox_send_flag [23:16] Read 1 from this bit indicates the data is sending 
to outbox. 
bit[i] indicate the flag of outbox[1] 


outbox_overflow_flag | [15:8] read 1 from this bit indicate the data is overflow, 
that means trigger again when previous data is not 
sent to outbox fifo. 
bit[i] indicate the flag of outbox[1] 
outbox_block_flag [7:0] read 1 from this bit indicate the data is blocked to 
outbox, that means the outbox fifo is full 
bit[i] indicate the flag of outbox[1] 


5.9.3.2.7 FIFO IRQ to Processor 


Description: Source of the Mail 
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0x0018 IRQ (reset 0x0000_0000) 


BASE 
p00 
Type 


Reserved 


Type R/W 


Field Name Type | Reset | Description 
Value 

FIFO_ADDR_OVERFLOW [31] T’bO “1”: Indicate that the combine of all outbox’s 
FIFO depth are larger than the SRAM depth. 
“0”: stands no error. 

CAL_BASE_ADDR [30] T’bO “1”: Indicate that mailbox are calculating base 
address, do not read/write fifo during this 
period. 

“0”: stands for base address is ready. 


ee 


R/W | 1’bO IRQ of the inbox to the source processer 
notice that this is the masked scr_irq, block irq 
can clear it self if fifo is not full any more. 
Write to this address will reset irq. 


5.9.3.2.8 FIFO IRQ Mask 


Description: Source of the Mail 
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0x001c IRQ Mask (reset 0x0000_0000) [| 
Ba 


Type 


Reserved IRQ Mask 


Type R/W 


Field Name Type Reset Description 
Value 


IRQ Mask R/W Mask for Indicate Mail to OutBox Delivered 
0: enable IRQ 
1: disable IRQ 


Mask for Indicate FIFO Over Flows 
0: enable IRQ 
1: disable IRQ 


Mask for Indicate Mail OutBox FIFO full and the path 
to it blocked 


0: enable IRQ 


1: disable IRQ 


5.9.3.2.9 Mail Box User Lock 


Description: Source of the Mail 
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0x0020 User Lock (reset 0x0000_ 0000) [| 
Ba 


Type 


Ba g 


Type R/W 


Field Name Type Reset Description 
Value 


User Lock R/W 1’bO User Lock Indicator 
This bit will be set to high after reading and indicate 
one processor has owned the usage of this mail box. 
And It will be set to low after writing OxSa5a5a5a 
into it (for both inbox & outbox) or assert fifo_reset 
(only for outbox). 


5.9.3.2.10 MAILBOX_VER (inbox) 


Description: Source of the Mail 
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0x0028 User Lock (reset 0x0000_0100) 


Reserved 


Type 


IP_VER 


me ee a 
aaa depends on IP version, for r1p0 it is 16’h0101 


Field Name Type Reset Description 
Value 


IP_VER [15:0] 16’h101 | Read IP version from this register, version set by 
parameter 


5.9.3.2.11 DBG_OUTBOX_MAIL_L/H (inbox) 


Description: Source of the Mail 


0x0080~0x00BC DBG_OUTBOX_MAIL_L/H (reset 0x0000_0000) Ld 
Du ee 


Type 


DBG_OUTBOXn_MAIL_L/H 


Type 


Field Name Type | Reset | Description 
Value 
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DBG_OUTBOX_MAIL_L/H [31:0] 32’b0 | Debug mode can read the mail written to each 
outbox 


5.9.3.3 Register Descriptions (outbox) 


5.9.3.3.1 ID 
Description: Target of the Mail 


0x0000 ID (reset 0x0000_0000) ANN | 
B 


Type 


Ba O O 


Type 


Field Name Type Reset Description 
Value 


Po [7:0] aa Source Processor id of the Mail OutBox for Only 
Read 


5.9.3.3.2 CONTENT_L 
Description: Target of the Mail 
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0x0004 CONTENT_L (reset 0x0000_0000) 


Eo aa a ae ie eat 


CONTENT_L 


Type 


eee leer E (edna pees 


CONTENT_L 


Type 


Field Name Type Reset Description 
Value 


CONTENT_L [31:0] aan 32’hO_ | LSB of Mail Box Content of Outbox for Read only 


5.9.3.3.3 CONTENT_H 
Description: Target of the Mail 


0x0008 CONTENT_H (reset 0x0000_0000) a 
a T aa 


Type 


EE AEE EE A 


CONTENT_H 


Type 


Field Name Type Reset Description 
Value 


CONTENT_H [31:0] G 32’hO | MSB of Mail Box Content of OutBox for Read Only 
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5.9.3.3.4 Trigger 
Description: Target of the Mail 


0x000C Trigger (reset 0x0000_0000) 


Reserved 


Type 


Tri 
Reserved 
er 
WC 


Type 


Field Name Type Reset Description 
Value 


Trigger WC 1’bO Read Trigger of the Mail OutBox for update Fifo 
Read point. 
This bit will auto set to O after written by 1. 
5.9.3.3.5 Outbox FIFO Control 
Description: Target of the Mail 
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0x0010 Fifo Reset (reset 0x0000_0000) 


Irq_t 
ype 


Reserved 


Type R/W 


Rese 
t 


Reserved 


Type R/W 


Field Name Type Reset Description 
Value 


Irq_type [16] R/W T’bO Mail OutBox Work Mode. 
0: FIFO mode and SW could read mail from 
ID/CONTENT Field. 
1: IRQ mode 


FIFO_Reset R/W T’bO Reset of the Mail OutBox for Fifo R/W point to 0 and 
Fifo is flushed. 
Writing 1 to this bit will reset Fifo. 


5.9.3.3.6 Mail Box FIFO Status 
Description: Target of the Mail 
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0x0014 Status (reset 0x0000_0002) hoe 
el i rr a a 


Type 


Tar_i Rese 
FIFO_DIS_IRQ Reserved af empt 
rve 


ka 


Field Name Type Reset Description 
Value 


FIFO RD_PT [31:24] e FIFO Read Point 
FIFO WR_PT [23:16] Pe FIFO Write Point 


FIFO_DIS_IRQ [15:8] IRQ when FIFO is disabled (IRQ_TYPE = 1) 
depends Bit[8]: Source O sent IRQ 


on box 
Bit[9]: Source 1 sent IRQ 


number 
Bit[10]: Source 2 sent IRQ 
Bit[11]: Source 3 sent IRQ 
Bit[12]: Source 4 sent IRQ 
Bit[13]: Source 5 sent IRQ 


Bit[14]: Source 6 sent IRQ 


Bit[15]: Source 7 sent IRQ 
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FIFO not empty ae ee Indicate mail outbox FIFO not empty 


5.9.3.3.7 Fifo IRQ to Processor 


Description: Target of the Mail 


0x0018 IRQ (reset 0x0000_0000) 


BASE 
Reserved 


FIFO_WR_IRQ 


R/W 


Field Name Type | Reset | Description 
Value 

FIFO_ADDR_OVERFLOW | [31] 1’bO | “1”: Indicate that the combine of all outbox’s 
FIFO depth are larger than the SRAM depth. 
“0”: stands no error. 

CAL_BASE_ADDR [30] 1’bO | “1”: Indicate that mailbox are calculating base 
address, do not read/write fifo during this 
period. 

“0”: stands for base address is ready. 


a a A a 


FIFO_WR_IRQ [15:8] R/W | 8’bO Read 1 from these bits indicates the inbox{i] is 
writing the fifo. Only generated when 
depends ' 2 
irq_mode=1. 
on box 
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number Bit[i] indicate the flag of inbox[i] 
Notice that, this is the masked irq. 
Write 1 to these bits will reset each irq. 


ee 
FIFO_IRQ R/W | 1’°b0 | IRQ of the Mail OutBox for Target processor 
Write 1 to this bit will reset irq. 


5.9.3.3.8 FIFO IRQ Mask 
Description: Target of the Mail 


0x001c IRQ Mask (reset 0x0000_0016) Soo 
"e aaa aaa 


Type 


IRQ Rese 
IRQ Mask2 Reserved IRQ Mask 
Mask rved 


Type R/W R/W 


Field Name Type Reset Description 
Value 


IRQ Mask [15:8] R/W 8’hO Mask for IRQ mode 
depends Bit[8]: mask for Source O sent mail 
on box 
Bit[9]: mask for Source 1 sent mail 
number 
Bit[10]: mask for Source 2 sent mail 
Bit[11]: mask for Source 3 sent mail 
Bit[12]: mask for Source 4 sent mail 
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Bit[13]: mask for Source 5 sent mail 
Bit[14]: mask for Source 6 sent mail 
Bit[15]: mask for Source 7 sent mail 


ee C EE 


IRQ Mask R/W T’bO Mask for IRQ of the Mail OutBox for Target 
processor to indicate mail coming. 

(FIFO mode 

only) 0: enable IRQ 
1: disable IRQ 


ee ee 


R/W Mask for IRQ of the Mail Box FIFO full 
0: enable IRQ 
1: disable IRQ 


Mask for IRQ of the Mail Box empty 


0: enable IRQ 
1: disable IRQ 
Mask for IRQ of the Mail Box not empty 
0: enable IRQ 


1: disable IRQ 


5.9.3.3.9 Mail Box User Lock 
Description: Target of the Mail 
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0x0020 User Lock (reset 0x0000_ 0000) [| 
Ba 


Type 


Ba g 


Type R/W 


Field Name Type Reset Description 
Value 


User Lock R/W 1’bO User Lock Indicator 
This bit will be set to high after reading and indicate 
one processor has owned the usage of this mail box. 
And It will be set to low after writing OxSa5a5a5a 
into it (for both inbox & outbox) or assert fifo_reset 
(only for outbox). 


5.9.3.3.10 Mail Box FIFO Default Depth 


Description: Target of the Mail 
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0x0024 IRQ Mask (reset 0x0000_0000) 


Reserved 


Type 


Reserved FIFO default depth 


Type R/W 


= aaa oe 


Field Name Type | Reset | Description 
Value 


ee ere 


FIFO_DEFAULT_ DEPTH [7:0] R/W Set depth of outbox fifo, range from 1%256,8’hO 
stands for fifo depth = 1, 8’hFF stands for fifo 
depth = 256 


5.9.3.3.11 MAILBOX_VER (outbox) 


Description: Target of the Mail 


0x0028 User Lock (reset 0x0000_0100) 


Reserved 


IP_VER 


SS eS a 
| depends on IP version, for r1p0 it is 16’h0101 


sa lM Ll bln 
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A S E c S 


IP_VER [15:0] 16’h101 | Read IP version from this register, version set by 
parameter 


5.9.3.3.12 DBG_FIFO_(X+3)_X_ID(outbox) 


Description: Target of the Mail 


0x0040~0x013C DBG_FIFO_(X+3)_X_ID (reset 0x0000_0000) EKR 


DBG_FIFO_(X+3)_ID DBG_FIFO_(X+2)_ID 


Type 


DBG_FIFO_(X+1)_ID DBG_FIFO_X_ID 


Type 


Field Name Type | Reset | Description 
Value 


RN ell ela 
lamar sa blll boda 
ii ald all al nei 
or lll allt 


5.9.3.3.13 DBG_FIFO_X_MAIL_L/H (outbox) 


Description: Target of the Mail 
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0x0200~0x09FC DBG_FIFO_(X+3)_X_ID (reset 0x0000_0000) [| 


DBG_FIFO_X_MAIL_L/H 


Type 


DBG_FIFO_X_MAIL_L/H 


Type 


Field Name Type | Reset | Description 
Value 


DBG_FIFO_X MAIL_L/H [31:0] m Written mail’s contant in the fifo for debug 


5.9.4 Application notes 


Core Num FIFO depth 
CA7 0 128 
AON CM4 1 32 
PUBCP CR5 2 96 
TGDSP 3 16 
BTWF 4 64 
GNSS 2 32 
RF 6 8 
5.9.4.1 Send mail flow change 


Because the bus may not working in strong order flow, if the outbox FIFO is almost full, and the 
source processor send a burst to it, mailbox will face data overflow risk (FIFO full but some mails still 
on the way to mailbox). 


To avoid this risk, waiting for “send ifq” before sending next mail is recommended working flow. 


But “send irq” flow will pull down the bus performance, so in rtl0.9 we add a “receive flag” in inbox 
regfile to reduce the overflow risk. Before sending each mail, software should polling this flag and 
make sure it’s “0”. 


5.9.4.2 Switch between fifo/irq mode 


Outbox FIFO support FIFO mode & irq mode for different usage, but do not support mode switch 
except IP initialize stage, or mailbox can’t guarantee the correctness of mail. 
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5.9.4.3 FIFO reset 


FIFO reset function has been updated, during FIFO reset, we not only reset the IRQ flags & wr/rd 
pointers, but also resets the sram of specific outbox. So the FIFO reset will last dozens (may be 
hundreds, depends on FIFO depth) of cycles. 


SC7731E Design Specification 


During this time all other box can’t write sram, so all mail written into inbox can’t send to outbox, 
and since the target fifo is not full, the block IRQ(inbox) will not be active, if source processor still 
sending mail, will leading to a OVERFLOW IRQ. So polling receive flag before write mail are highly 
recommend. 


FIFO reset will not effect read mail flow but the resetting outbox is not allow to read. 


After the fifo_reset ends, mailbox will recover its capability of sending/receiving mails 
automatically, and all mails blocked in inbox will be send to it’s target immediately. 


5.9.4.4 Debug mode 


Mailbox allow to read every mail in FIFO through debug mode regardless of FIFO order (offset 
addr80~BC for inbox mail, 40~13c for outbox ID, 200~9fc for outbox mail). Since the depth of each 
FIFO is difference and can configure by register, we still reserve all address for compatibility of the 
max depth (256). 


So software should not read the address out of your depth range, or it will get wrong data. 


5.9.4.5 FIFO address overflow 


Add fifo_addr_overflow flag in regfile(O0x0018 bit[31], both in/outbox), when the total fifo depth set 
by regfile are larger than SRAM depth(set by parameter “FIFO_TOTAL_DEPTH”), this flag set to “1”, 
then the setting of fifo depth should be checked, “O” indicate no error. 


5.10 EIC 


5.10.1 Control registers 


5.10.1.1 Memory map 


Base Addr Range Addr Map Description 


0x4021_0000 


0x4021_FFFF 


AON EIC register description 


0x402C_0000 


0x402C_FFFF 


AP EIC register description 


0x508B_0000 


0x508B_FRFFF 


CM4 EIC register description 


0x400E_0000 


0x400E_FFFF 


PCP EIC register description 


0x4038_0000 


0x4038_FFFF 


SEC EIC register description 


5.11 INTC 


5.11.1. Control registers 


5.11.1.1 


Memory map 


Base Addr Range 


Addr Map Description 


0x4020_0000 


0x4020_FFFF 


AON INTC register description 


0x4050_0000 


0x4050_FFFF 


AP INTC register description 


0x404C_0000 


0x404C_FFFF 


PUBCP INTC register description 


0x404D_0000 


0x404D_FFFF 


WTLCP INTC register description 


0x404E_0000 


0x404E_FFFF 


TGDSP INTC register description 


0x404F_0000 


0x404F_FFFF 


LDSP INTC register description 


0x508A_0000 


Ox508A_FFFF 


CM4 INTCO register description 


0x508F_0000 


0x508F_FFFF 


CM4 INTC] register description 
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5.12 ADI 


5.12.1 Control registers 


5.12.1.1 Memory map 


Base Addr Range Addr Map Description 
0x403C_0000 0x403F_FFFF ADI master register description 
5.13 PWM 


5.13.1 Control registers 


5.13.1.1 Memory map 


Base Addr Range Addr Map Description 


0x4026_0000 0x4026 FFFF PWM register description 


5.13.2 Application notes 


Four pwm units are put in pwm top and they are disginguished by address . 
PWMO unit : 0x4026_0000 
PWMO unit : 0x4026_0020 
PWMO unit : 0x4026_0040 


PWMO unit : 0x4026_0060 


5.14 GPIO 


5.14.1 Control registers 


5.14.1.1 Memory map 


Base Addr Range Addr Map Description 
0x4028 0000 0x4028 FFFF GPIO register 
0x4049_0000 0x4049_FFFF SEC GPIO register 
0x508E_0000 0x508E_FFFF CM4 GPIO register 


5.15 SP/CM4 Control Register 


5.15.1 SP_SP_AHB_RF Register Address Map 
Base address: 0x50820000 


Base address (Set Reg): 0x50821000 


Base address (Clear Reg): 0x50822000 
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el ac 


Ox000C CM4_CORE_CFG CM4 core 
configuration 


0x0010 CM4_CORE_AUXFAULT_CFG | aux fault configure 


5.15.1.1 CM4_EB 


Maal lal id al Bd dal le Kal Sl ad ad 
a 


Reserved 


— S 


Set/Clr 


eee 


CM 
4G 4.U 4T 4S 4 El 41 
Reserved erve | erve 
PIO MR YST CE NTC 


EEE 
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CM4_EB 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Ed GPIO_EB Fail RW S/C CM4 GPIO Enable. Acitve High; 
0 : Disable CM4 GPIO; 
1: Enable CM4 GPIO; 
CM4_UART_EB CM4 UART Enable. Acitve High; 
0 : Disable CM4 UART; 
1 : Enable CM4 UART; 


CM4 TMR EB CM4 TMR Enable. Acitve High; 


0: Disable CM4 TMR ; 
1: Enable CM4 TMR ; 


CM4 SYST EB CM4 SYST Enable. Acitve High; 


0 : Disable CM4 SYST; 
1 : Enable CM4 SYST; 


CM4 WDG EB CM4 WDG Enable. Acitve High; 


0 : Disable CM4 WDG; 


1: Enable CM4 WDG; 


CM4 FIC EB CM4 EIC Enable. Acitve High; 


0 : Disable CM4 EIC; 
1: Enable CM4 EIC; 


CM4_INTC_EB CM4 INTC Enable. Acitve High; 


0 : Disable CM4 INTC; 


1: Enable CM4 INTC; 


a A 
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CM4_IMC_EB [2] RW S/C 0x1 CM4 IMC Enable. Acitve High; 
0: Disable CM4 IMC; 
1: Enable CM4 IMC ; 


Sc SE aN! or 
ee a G; 


5.15.1.2 CM4_SOFT_RST 


la dl ial be ala bd Ml lal al ll al a 
— 


Reserved 


Set/Clr 


E 


a 


= O e a al a ll lal 


Set/Clr S/c 


CM4- SOFT_RST 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E E a | 


CM4_GPIO_SOFT | [10] RW S/C CM4 GPIO Soft Reset. Active High; 
_RST 
0 : Keep CM4 GPIO in normal mode; 
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ores ee pf 


M4 UART Soft Reset. Active High; 
0 : Keep CM4 UART in normal mode; 
1: Reset CM4 UART; 
CM4 Timer Soft Reset. Active High; 
0 : Keep CM4 Timer in normal mode; 
1: Reset CM4 Timer; 


CM4 System Timer Soft Reset. Active 
High; 


0 : Keep CM4 System Timer in normal 
mode; 


1 : Reset CM4 System Timer; 


CM4 WatchDog Soft Reset. Active 
High; 


0 : Keep CM4 WatchDog in normal 
mode; 


1 : Reset CM4 WatchDog; 


CM4 EIC SOFT R CM4 EIC Soft Reset. Active High; 
ST 


0 : Keep CM4 EIC in normal mode; 
1 : Reset CM4 EIC; 


CM4 EIC Soft Reset. Active High; 


0 : Keep CM4 INTC in normal mode; 


1 : Reset CM4 INTC; 


EN E EE ON 


[2] RW S/C CM4 IMC Soft Reset. Active High; 
0 : Keep CM4 IMC in normal mode; 
1 : Reset CM4 IMC; 


CM4_ARCH_SOFT RW S/C CM4 ARCH [i Reset. Active High; 
_RST 
0 : Keep CM4 ARCH in normal mode; 
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a A A 


5.15.1.3 SLP_CTL 


0x00000008 SLP_CTL(0x00000005) SLP_CTL 
0x00001008 SLP_CTL SET SLP_CTL SET 


0x00002008 SLP_CTL CLR SLP_CTL CLR 


Ka i A ai es ie Pi VL 


Reserved 


ee 


Set/Clr 


A 
Eo ce Es Cie Ws ed 


SYS 
Reserved 


s ë o ë 
Snr E 
PPP PPPPPPP PPPE 


SLP_CTL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


oo EN 3] e ae 


se AUTO_GATE_ rs m Jas auto gate enable, active 

reserved [1] ARM AHB clock auto gate enable, 
active high. 

CORE_AUTO_GAT ARM Core clock auto gate enable, 

E_EN active high. 
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5.15.1.4 CM4_CORE_CFG 


CM4 core 


0x0000000C CM4_CORE_CFG 
configuration(OxO00000008) 


CM4 core CM4 core 
0x0000100C 
configuration SET configuration SET 
CM4 core CM4 core 
0x0000200C 
configuration CLR configuration CLR 


Pine 


Reserved 


5 14 | 13 12 11 10 


= r 


= i BNNNNNEN 


Set/Clr 


CM4 core 


configuration 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Ea Ea eee 


SOFT_EXRESPD RW S/C Exclusive request. 
EXREQD is an 
address phase control signal that 
indicates 
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if the access is because of a LDREX or 
STREX 

0 = No request 

1 = Exclusive request 


SOFT_FIX_MSTTY RW S/C If it tied to Ob1 then the HMASTER 

PE issued by the AHB-AP is always 1(DAP) 
and it cannot pretend to be the core. 
If it is tied to ObO then HMASTER can 
be issued as either 0 or 1. 


Tus DBG_RESTA ee Force debug restart 


SOFT_ Pee | 


se SLEEP_HOL _— a C 
D_REQ_N 


ae | EXRESPS GE Ey exclusive eee | return fail 


5.15.1.5 CM4_CORE_AUXFAULT_CFG 


0x00000010 aux fault configure(Ox00000000) CM4_CORE_AUXFAULT_CFG 
si a aA Fei Gs Hs Ld 


SOFT_AUXFAULT 


Type 


Be a (Fe FF kU 


SOFT_AUXFAULT 


aux fault configure 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 159 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM . SC7731E Design Specification 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


SOFT_AUXFAULT | [31:0] a ae 


5.15.1.6 CM4_MAIN_STATOUT 


0x00000014 CM4 core stat output(0x30000000) CM4_MAIN_STATOUT 
LEEA EEEE E 


EXR 


EQS MEMATTRS_ 
BRCHSTAT_STAT 


AT 


HMASTERS_ | RITE | EQD | MEMATTRD | HMASTERD_ | MEMATTRI_ 
STAT DS | ST 


CM4 core stat output 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


SLEEPHOLDACKn_ | [28] NA 0x1 
STAT 


SLEEPINGDEEP_ST | [27] NA 
AT 
a (CE Ac E E 
oe 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 160 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


DBGRESTARTED_S | [24] 
TAT 


MEMATTRS_STAT | [17: 16] 


v ale ey 


= 

pe per pe pe fr] 
Lol a E E a 
e e > 
bla La a a PN A 
lcci Lt S 
ee ee a 
Kad i LA PE 
i i E 


is | a 


ae 
_STAT 


5.15.1.7 CM4_HWDATAD_STAT 
0x00000018 Dcode bus wirte data(0x00000000) CM4_HWDATAD_STAT 


ei fed cial Foc eel Ui ee ia fad 


HWDATAD_STAT 


Type 


ch aa fit Fea fic sc a FG clea 


HWDATAD_STAT 


Dcode bus wirte data 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


Se e E S 


5.15.1.8 CM4_INT_STAT 
0x0000001C cm4 int stat(0x00000000) CM4_INT_STAT 


Ee e a a Peg ee eee eral A a eae ted 


Reserved 


Type 


Pe 
Pe SA ig Fb E Ea a a 


Reserved CURRPRI_STAT 


Type 


| ee | Oy)" TT 


cm4 int stat 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


5.15.1.9 CM4_CLK_EMC_CTRL 


0x00000020 CM4_CLK_EMC_CTRL(0x00000000) CM4_CLK_EMC_CTRL 
Pea ic as Fc Mae cic nei ed a ld 


Reserved 


Type 


(mesa (is (SS (eV (a Ula a (le 
CM4_CLK_E 
MC_DIV 


Reserved CM4_CLK_EMC_SEL 


a E 
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CM4_CLK_EMC_CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Ea ee aie Oa EMC clock mux select. 
EL 


CM4 CLK EMC D | [1:0] r. EMC clock divider. 
IV 


5.15.1.10CM4_MTX_LP_CTRL 


SH dba id Le aU dl fi al Bal ba ae 


LP_ 
LP_ LP_ 
FOR LP_ 
Reserved FOR STA 
CE_ EB 
CE T 
ACK 


| a || | 
ee E 
a ee 

ca eal al Ec A E 


r a 
i eee ree 


LPC MODULE CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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ae (a (| 
diate Sc a ec (a 
= de ee 


5.15.1.11 DUMMY 


0x00000040 Dummy(OxFFFFOO00) DUMMY 
i is Fs Fc Fl es (Us cae a i ef 


DUMMY_DEF1 


ci a ccc sie i We a 


DUMMY_DEFO 


Dummy 


Field Name Bit Type Set/Cle | Reset Description 
ar 
Value 
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5.16 Central Debug Controller 


5.16.1 Overview 


This document introduces the DJTAG system application. It describes the JTAG protocol and the 
timing of JTAG signals. 


5.16.2 Features 
5.16.2.1 Signal description 


5.16.2.1.1 TCK 
TCK provides the system clock. 


5.16.2.1.2 TMS 


TMS is the control signal of system. It will be decoded by the TAP controller in the system. If TMS 
signal is undriven, the TAP controller state is forced into Test-Logic-Reset state. TMS is always 
sampled at rising edge of TCK. It is expected that the master will change the signal driven to TMS 
input at falling edge of TCK. 


5.16.2.1.3 TDI 


The serial test instruction and data input signals are received by the DJTAG logic at TDI. The TDI 
and TDO pin connect the serial data path of JTAG scan chain. The test data flow into TDI pin and flow 
out of TDO pin. 


The TDI signal is sampled into the JTAG logic at rising edge of TCK. The master is expected to 
change the signal driven to TDI at falling edge of TCK. 


5.16.2.1.4 TDO 


TDO is the serial output of test data from DJTAG system. To ensure race-free operation, the TDI 
and TMS signals are sampled at rising edge of TCK while changes on TDO output signal occur on the 
falling edge of TCK. 


5.16.2.1.5 TRST 


TRST input provides asynchronous initialization of the TAP controller. The falling from 1 to 0 of 
TRST signal will asynchronously reset the TAP controller state to Test-Logic-Reset. 


When TRST rises from 0 to 1, it is recommended that the TMS signal is held at 1. 


5.16.3 JTAG standard 
5.16.3.1 The TAP controller 


5.16.3.1.1 The TAP coniroller state 


The TAP controller contains a FSM with 16 states. The figure below shows all the possible state 
changes of the FSM. The changes of state are controlled by TMS signal. 
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For example, if the FSM is in the state of Select-DR-Scan, at the rising edge of TCK, the next state 
will be Capture-DR if TMS=0 or the next state will be Select-IR-Scan if TMS=1. 


1 
| E 
Shift-IR 


ad 
Exiti-IR 


iC} 
[ Fe 


= 
0 


Update- 


OR 
0 


This FSM controls all the activities of TAP controller. It looks complicated but actually is quite 
simple. The two path of FSM are similar except two of Test-Logic-Reset and Run-Test/Idle. In the 
figure, DR represents data registers and IR represents instruction registers. 


If we want to get the output signal of one output port, we should first load the signal into the 
shift register on the boundary scan chain, and then shift the signals out to get the signal we want. If 
we want to load a signal to one input port, we should shift the signal into the certain register on the 
scan chain and load it onto the input of system logic. 


Let’s see the details of these states: 
Test-Logic-Reset 


In the Test-Logic-Reset state the test logic is disabled to ensure the normal operation of on-chip 
system logic. The test logic can be reset by TRST signal. It can also be reset if the TMS signal remains 
“1” for five clocks, so TRST is not a “must have” signal. In this state, at rising edge of TCK, if TMS 
remains high, the state will remain in the Test-Logic-Reset state. If TMS is low, the state will change 
to Run-Test/Idle. 


Run-Test/Idle 


This is a controller state between scan operations. It depends on the instruction if the test 
system does any activities. For example, the RUNBIST instruction causes an on-chip self-test in this 
state. Other instructions can also be designed to run activities in this state. 
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In this state, if TMS is low at rising edge of TCK, the state remains in Run-Test/Idle, if TMS is high 
at rising edge of TCK, the state changes into Select-DR-Scan. 


Select-DR-Scan 


This is a temporary control state in which all test data selected by the instruction remains their 
previous state. 


If TMS is low at rising edge of TCK, the state is changed into Capture-DR and a scan sequence of 
selected data registers is started. If TMS is high at rising edge of TCK, the state is changed into Select- 
IR-Scan. 


Capture-DR 


In this state, the data can be parallel-loaded into the data register selected by the instruction 
register on rising edge of TCK. If the data register selected by the instruction doesn’t have a parallel 
input, or the current instruction doesn’t allow capturing data into data register, the data register 
remain its previous state. 


In this state, when TCK is applied a rising edge, the controller enters either Shift-DR state if TMS 
is held low or Exit1-DR if TMS is held high. 


Shift-DR 


In this state, the data in the test data register selected by the current instruction between TDI 
and TDO is shifted to its serial output one stage at the rising edge or TCK. Test data registers that are 
selected by the current instruction, but are not placed in the serial path, retain their previous state 
unchanged. 


In this state, when TCK is applied a rising edge, the controller enters either Exit1-DR state if TMS 
is held high or remains in the Shift-DR state if TMS is held low. 


Exit1-DR 


This is a temporary controller state. If TCK is applied a rising edge, the state will either moves 
into Update-DR state if TMS is held high or Pause-DR state if TMS is held low. 


Pause-DR 


In this controller state, the test data register selected by the instruction stopped shifting 
temporarily. All test data registers remain the previous state. 


In this state, when TCK is applied a rising edge, the state will either remains in Pause-DR state if 
TMS is held low or move into Exit2-DR state if TMS is held high. 


Exit2-DR 


This is a temporary state. When TCK is applied a rising edge, the state will either moves to 
Update-DR state if TMS is held high or Shift-DR state if TMS is held low. 


Update-DR 
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Some test data registers have latched parallel outputs to prevent changes of output when data is 
shifted in the certain shifting path. Data is latch onto the parallel output of the data registers in the 
Update-DR state. 


In this state, when TCK is applied a rising edge, the state will either returns to Run-Test/Idle state 
if TMS is held low or Select-DR-Scan state if TMS is held high. 


Select-IR-Scan 


This is a temporary state. The test registers selected by current instruction retain the previous 
state. 


In this state, when TCK is applied a rising edge, the state will either moves to Capture-IR state if 
TMS is held low or Test-Logic Reset state if TMS is held high. 


Capture-IR 


In this state, a fixed pattern of data will be loaded into the instruction register at rising edge of 
TCK. 


When the TAP controller is in this state and a rising edge is applied to TCK, the controller enters 
either the Exit-IR state if TMS is held high or the Shift-IR state if TMS is held low. 


Shift-IR 


In this state the instruction register is connected between TDI and TDO and shifts one data 
towards the serial output at the rising edge of TCK. 


When the TAP controller is in this state and a rising edge is applied to TCK, the controller enters 
either the Exit1-IR state if TMS is held high or remains in Shift-IR state if TMS is held low. 


Exit-IR 


This is a temporary state. If a rising edge is applied to TCK, the state will either moves into 
Update-IR state if TMS is held high or Pause-IR state if TMS is held low. 


Pause-IR 
This state makes the instruction register to stop shifting temporarily. 


In this state, if a rising edge is applied to TCK, the state will either remains in this state if TMS is 
held low or moves into Exit2-IR state if TMS is held high. 


Exit2-IR 


This is a temporary controller state. In this state, if a rising edge is applied to TCK, the state will 
either moves into Update-IR if TMS is held high or Shift-IR state if TMS is held low. 


Update-IR 
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In this state, the data in the instruction register is latched onto the parallel output from the shift- 
register path on the falling edge of TCK. Once an instruction is latched, it becomes the current 
instruction. 


In this state, if a rising edge is applied to TCK, the state will either moves into Select-DR-Scan 
state if TMS is held high or Run-Test/Idle if TMS is held low. 


5.16.3.1.2 The TAP controller operation 


The TAP controller will only change state in response to these events: 


1. Arising edge of TCK; 

2. A transition to logic 0 at TRST input 

3. Power-up 

The TDO output is only active in Shift-IR state and Shift-DR state. The TDO output changes occur 
on the falling edge of TCK. 


The TAP controller shall be forced into Test-Logic-Reset state at power up and should not be 
initialized by any system reset. 


5.16.3.2 The Instruction Register 


The instruction can be shifted into instruction register. The instruction will choose the test data 
register to be accessed or the test to be performed. 


The parallel output of the instruction register is latched to ensure the current instruction is not 
affected by the data shifting in the shift registers. The instruction register should at least have two 
register cells to meet the instruction need of the design. 


The parallel output is updated at the end of the instruction scan cycle during the Update-IR state. 
This action occurs at the falling edge of TCK. 


The clock is only provided to the register during Capture-IR state and Shift-IR state. 


The parallel output is reset in the Test-Logic-Reset state when TRST or Reset is pulled low. The 
change at the parallel output occurs on the falling edge of TCK when Reset is set low. In contrast, if 
the TRST is set low, the parallel output will change immediately. 


5.16.3.3 The instruction 


5.16.3.3.1 BYPASS instruction 


The bypass register contains a single shift-register stage and is used to provide a minimum- 
length serial path between the TDI and TDO pins of a component when no test operation of that 
component is required. This allows more rapid movement of test data to and from other 
components on a board that are required to perform test operations. 


The binary code for the BYPASS instruction shall be {111....1}. 
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The bypass instruction can be entered by holding TDI at a constant high value and completing an 
instruction-scan cycle. 


5.16.3.3.2 Idcode/usercode instruction 


Idcode and user code instruction give user the idcode or usercode of the device defined in the 
logic. The idcode and usercode of the device are fixed 32 bit numbers. 


If the current instruction is idcode or usercode, the idcode or usercode data can be shifted out of 
TDO from the idcode register. 


The idcode data of Pike2 chip is 00100011100000011100010111111111(2381c5ff). 
The usercode data of Pike2 chip is 00100011100000011100010101001000(2381c548). 


5.16.3.3.3 Boundary-Scan register instructions 


The boundary -scan register is composed of cells connected between the on-chip system logic 
and the component’s system input and output pins. 


The main function of debug system is completed by the boundary scan chains. The design can 
capture the signals in the system logic, and then store them into the boundary-scan registers. Then 
the design shifts the test data out of the boundary-scan registers through the serial output of the 
scan chain which is TDO in the JTAG standard. 


The boundary-scan instruction value is from 8’h08 to 8’h26 and 8’h108 to 8’h126. When the g" 
bit is 0, the instruction doesn’t update the scan chain, when the 9" bit is 1, the instruction update the 
scan chain. 


Instruction table 


instruction value description 
bypass 8’h00 bypass instruction 
idcode 8’hO1 idcode instruction 
usercode 8’h02 usercode instruction 
boundary 8’h08- chain scan(no updating) 
scan 8’hO8+MAX_CHAIN_ NUM 
9’h108- chain scan from(updating) 
9’h108+MAX_CHAIN_ NUM 
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5.16.4 Debug system 


5.16.4.1 Debug system architecture 


DAP 


jtag4 


obef 


dap_autoctrl_jtag_hw 


jtag_chain_hard_dap 


djtag_dap_sel_sw 
dą 


ke] 
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CPU 


| 


djtag_ctrl_top 


| mux_ctrl [15:8] 
f djtag_dap_mux_ctrl 


dap_mux_ctrl a y 
tapO tapi 
chai cha 
no inn 


cp0 


ap 


Figure 5-1 The DJTAG debug system 
The debug system can be accessed by CM4 core through APB interface. 


The debugger can write configuring information into configuring registers to control the debug 
action through APB interface. The information includes the sub-system select information and 
information of JTAG instruction and data. The DJTAG controller generates JTAG signals such as TDI 
and TMS for the TAPs in sub-systems. The sub-system selects information control the mux to choose 
which sub-system to debug. In each sub-system there is a TAP controller which controls the scan 
sequence of scan chains in the system. TAP has a FSM (finite state machine) which has 16 states to 
control the flow of data in the scan chains. Scan chains are register cells placed between the 
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input/output pins and on-chip system logic. The data in the scan chains can be shifted out if needed. 
The TAP controller has been introduced in section 1.4. 


5.16.4.2 APB interface 


The APB interface signals are listed below. 


name description 

PCLK the clock of APB interface 

PRESETn the reset of APB interface 

PSEL the select signal of APB slave 
PENABLE the enable signal of APB slave 
PWRITE the write/read signal. 1 : write 0: read 


PADDR[31:0] the write/read address 


PWDATA[31:0] | the data wrote to APB slave 


PRDATA[31:0] | the data read from APB slave 


The AMBA APB3 interface is used in the aon matrix to control the data reading and writing 
between multiple masters and slaves. 


TO T1 T2 T3 T4 


Peik] | | | | | | | 


PADDR: 
PWRITE ` 
PSEL. 
PENABLE 
PWDATA. 


PREADY ` 


Figure 5-2 Timing of APB write process 


The PENABLE and PREADY are handshake signals between APB masters and slaves. When the 
PWDATA is loaded onto the bus, master assert the PENABLE signal, and when the slave asserts the 
PREADY signal, which means the slave is able to accept the data now, the data is wrote into slave. 
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When the PENABLE and PREADY signals are high at the same time, the data transfer is 
completed. 


5.16.4.3 The DJTAG controller 


The DJTAG controller contains control registers of DJTAG and test data generator. 


The control information can be written into the control registers through APB bus. The control 
information can also be read from control registers through APB bus to CM4. 


The address range of these registers is Ox40340000 to 0x40340006. 


TDI logic 


PWDATA PRDATA 


Control 
registers TAP host ertl 


Figure 5-3 The Architecture of DJTAG controller 


The TAP host ctrl module is the test data generator. It generates certain data patterns according 
to the control information in the control registers. There is a FSM which controls the TAP state flow 
in TAP host controller. 
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Figure 5-4 FSM state flow in the TAP host controller 


The TAP control flow can be described as below: 


1. The jtag_rnd_en register is set to 1 in order to start the TAP control flow. 


2. The FSM moves into select-IR-scan state to load the instruction. When the state is in shift-IR 
state, the FSM will stay in this state until all of the instruction data is shifted into the instruction 
register. 


3. The FSM moves into select-DR-scan state to scan the test data registers. When the state is in 
shift-DR state, if the shifting reaches the max shifting length or the DR length, the state will 
move into exit1-DR state, or it will stay in shift-DR state. 


4. When the state is in exit1-DR state, if the shifting reaches the DR length, the state will move 
into updata-DR state, or it will move into pause-DR state. 


5. When the state is in pause-DR state, only pause_recover signal can make the state move out 
of the pause-DR state. Then it will move to shift-DR again. 


6. The state will move back to test idle state after update-DR state. Then the FSM will wait for 
another jtag_rnd_en signal to execute another instruction. 


The TAP host controller output the TMS pattern due to the FSM state. 


The TDI output of the DJTAG controller is the test instruction or test data which is due to the 
FSM state and shifted one stage out at rising edge of TCK. 
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5.16.4.4 The scan chain 


The JTAG scan chains are test data registers which are put between input/output ports of logic 
and the on-chip logic. They allow system signals flow into and out of system logic without interfere 
the normal logic function. They are connected as a serial chain so that the data can be shifted in and 
out serially. 


shiftDR 


si 


clockDR updataDR 


Figure 5-5 The architecture of a scan chain register cell 


A boundary scan register cell has four data input and output ports. They are pi, po, si, so. Pi is 
parallel input, po is parallel output, si is serial input and so is serial output. When shiftDR is low and 
clockDR is high, which means the TAP is in capture-DR state, the shifting registers capture the signals 
on parallel inputs. When shiftDR is high and clockDR is high, which means the TAP is in shift-DR state, 
the shifting registers shift the data in shifting registers from si to so. When updateDR is high, which 
means the TAP is in update-DR state, the data in shifting registers are loaded onto the parallel 
outputs of data register chain. 


5.16.4.5 The control registers 


JTAG control registers 


address name description value 


0x40340000 | IR_len the instruction register length wrote by 
PWDATA[5:0] 


0x40340004 | DR_len the data register length wrote by 
PWDATA[15:0] 


0x40340008 | IR the test instruction wrote by 
PWDATA[31:0] 


0x4034000C | DR the test data wrote by 
PWDATA[31:0] 


0x40340010 | pause_recover | the recover signal from pause-DR state into | wrote by PWDATA[O] 
Exit2-DR state 
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0x40340014 | rnd_en the start signal of scan sequence turning wrote by PWDATA[O] 
the state into test-logic-reset state 


0x40340018 | upd_ DR the TDO signal to be read read by PRDATA 


The JTAG control registers decide the data pattern generated by DJTAG controller. 
The IR_len register defines the length of test instruction. The IR_LEN = 9 bit. 

The DR_len register defines the length of test data. 

The IR register defines the pattern of test instruction. 

The DR register defines the pattern of test data. 


The pause_recover register provides the recover signal of TAP state from pause-DR state into 
Exit2-DR state. 


The rnd_en register provides the start signal of one scan sequence round. If the TAP FSM is in 
IDLE state and the rnd_en is applied a rising edge, the FSM will turn into test-logic-reset state. 


The upd_DR register stores the signals shifted out of the current scan chain. It can be read by the 
APB master through the APB interface. 


Normally, the IR_len should be set 6’d9. The DR_len should be set 16’d32. 


5.16.4.6 JTAG dap mux chain 


The JTAG dap mux are used to select which DAP in which sub system to access. They are 
controlled by a mux control module. 


The module is composed of a dap and a data chain. 
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Mux_ se 


Figure 5-6 The mux control module works method 


The mux control chain is accessed by a DAP, which is enabled by the sub system mux. The lowest 
8 bits control the DAP mux and the high 8 bits control the sub system mux. There is only one active 
chain at the same time. Before a djtag scan chain is accessed, the mux control chain should be 
configured first. The parallel output of the mux control chain is the select signal of the mux. When 
the active chain need to be changed, the reset state register in the djtag control module should be 
write by 1 and a reset signal will be generated and reset the mux control chain. The default value of 
mux control chain is 32’hCO0O, which make the active chain the mux control chain. The values of the 
mux control chain which refers to each sub system and DAP are listed below. 


dap_mux_ctrl[15:8] the sub system mux selected 
0 ap 

1 mm 

2 gpu 

3 aon 

4 pub 

5 wtlcp 

6 pubcp 

7 Wen 

8 Rf_dig 
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dap_mux_ctrl[7:0] 


the DAP selected 


0 DapO 
1 Dap1 
2 

xX dapx 


The mux chain can be reseted by writing 1 to the reg 0x402E0130 (AON APB_RST2) of bit 7. 


To configure the dap mux chain, the IR should be set 32’h108, and the DR should be set the 
value in the table above. Then set djtag_rnd_en to 1 to do djtag configuring. 


The dap mux chain value: 


dap name dap mux chain value 
AP dapO 32’h0000 

AP dap1 32’h0001 

AP dap2 32’h0002 

AP dap3 32’h0003 

AP dap4 32’h0004 

AP dap5 32’h0005 

AP dap6 32’h0006 

AP dap7 32’h0007 

AP dap8 32’h0008 

AP dap9 32’h0009 

AP dapa 32’h000a 

AP_dapb 32’h000b 

MM dapo 32’h0100 

GPU dapO 32’h0200 
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AON dapO 32’h0300 
AON dap1 32’h0301 
PUB dapO 32’h0400 
pubcp dapO 32’h0600 
pubcp dap8 32’h0608 
wtlcp dapO 32’h0500 


5.16.4.7 The JTAG chain select for MM/GPU/ PUB 


There is only one dap in each sub-system of ap/mm/gpu/aon/pub, and each sub-system has 


several JTAG scan chains For example, there are 6 scan chains in the aon sub-system. The scan 


chains of each sub-system is listed below. The jtag chain in the sub-system is selected by the test 


instruction. The table below shows how the instruction selects the scan chain.value of 


instruction[7:0] the test register chain selected 
0x00 bypass 

0x01 idcode 

0x02 usercode 

0x03-0x07 reserved 

0x108 chainO 

0x109 chain1 

0x10A chain2 

0x10B chain3 

tives chainX 


The tables below shows the detailed scan chains in each sub-system. 
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5.16.4.7.1 MM scan chain 
Chain 0: MM Module Enable Status (RO) 


0 MM_eb 
1 CPHY_cfg_ckg_en 
2 JPG_eb 
3 ISP_eb 
4 VSP_eb 
5 DCAM_eb 
6 Sensor0_ckg_en 
Z reserved 
8 vsp_mtx_qos_ahb_en 
9 CSI_eb 
40 dcam_axi_ckg_en 
11 isp_axi_ckg_en 
12 ckg_eb 
13 mipi_csi_ckg_en 
414 reserved 
15 Reserved 


Default value: OxO000 


Chain1: ram_dcam memory wrapper (RW) 


0 RF1HD_RME 
4:1 RF1HD_RM 

5 RF2HD_RMEA 
9:6 RF2HD_RMA 
10 RF2HD_RMEB 


14:11 RF2HD_RMB 


15 RF2UD_RME 


19:16 RF2UD_RM 


Default value: 20’b00100001000010000100 
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Chain2: ram_vsp memory wrapper (RW) 


0 RA1UD_RME 
4:1 RA1UD_RM 
5 RF2UD_RME 
9:6 RF2UD_RM 


Default value: 10’b0010000100 


Chain3: ram_jpg memory wrapper (RW) 


0 RF1HD_RME 
4:1 RF1HD_RM 

5 RF2HD_RMEA 
9:6 RF2HD_RMA 
10 RF2HD_RMEB 
14:11 RF2HD_RMB 


Default value: 15’b001000010000100 


Chain4: ram_isp_1p memory wrapper (RW) 


0 RFIHD_RME 


4:1 RF1HD_RM 


Default value: 5’b00100 


Chain5: ram_isp_2p memory wrapper (RW) 


0 RF2HD_RMEA 
4:1 RF2HD_RMA 
5 RF2HD_RMEB 
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9:6 RF2HD_RMB 
10 RF2UD_RME 
14:11 RF2UD_RM 


Default value: 15’b001000010000100 


Chain6: rom_isp memory wrapper (RW) 


0 ROM_RME 
4:1 ROM_RM 
Default value: 5’b00100 


5.16.4.7.2 GPU scan chain 
Chain 0: GPU Module Enable Status(RO) 


0 gpu_eb 

1 gpu_barrier_disable_sync 
7:2 Reserved 

8 IRQJOB 

9 IRQMMU 

10 IRQGPU 

11 Reserved 

12 Reserved 
14:13 Reserved 

15 Reserved 

16 Gpu_emc_brg_s0O_Ip_stat_m 
17 Gpu_emc_brg_sO_lp_force_inner 
18 Gpu_emc_brg_sO_lp_eb_m 
19 Gpu_emc_brg_sO_mmtx_stop_ch 
20 Gpu_emc_brg_m0_lIp_stat_m 
21 Gpu_emc_brg_m0_lp_force_inner 
22 Gpu_emc_brg_m0_lp_eb_m 
23 Gpu_emc_brg_gpv_lp_stat_m 
24 Gpu_emc_brg_gpv_lp_force_inner 
25 Gpu_emc_brg_gpv_lp_eb_m 
26 Gpu_apb_brg_sO_lp_stat_m 
27 Gpu_apb_brg_sO_lp_force_inner 
28 Gpu_apb_brg_sO lp eb_m 
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31:29 Reserved 
Default value: 0x0 


Chain 1: Mali-T820_CG_MEM_CFG (RW) 


14:10 | RAZUD_RM [3:0], RA2UD_RME 


9:5 | RF2UD_RM [3:0], RF2UD_RME 


4:0 | RF1_RM[3:0], RF1_RME 


Default value: 0x1084 


Chain 2: Mali-T820_GP_MEM_CFG (RW) 


4:0 | RF1_RM[3:0], RF1_RME 


Default value: 0x04 


Chain 3: Mali-T820_TRI_ARITH_MEM_CFG (RW) 


9:5 | RF2UD_RM [3:0], RF2UD_RME 


4:0 | RF1_RM[3:0], RF1_RME 


Default value: 0x084 


Chain 4: Mali-T820_TRI_LS_MEM_CFG (RW) 


4:0 | RF1_RM[3:0], RF1_RME 


Default value: 0x04 


Chain 5: Mali-T820_TRI_TEX_MEM_CFG (RW) 


9:5 | RF2UD_RM [3:0], RF2UD_RME 


4:0 | RF1_RM[3:0], RF1_RME 


Default value: 0x084 
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14:10 | RAZUD_RM [3:0], RA2UD_RME 
9:5 RF2UD_RM [3:0], RF2UD_RME 
4:0 RF1_RM([3:0], RF1_RME 
Default value: 0x1084 
5.16.4.7.3 PUB scan chain 


ChainO: PUB channel chain (RO) 


0 dmc_sleep 
1 dmc_sleep_ch6 
2 dmc_sleep_ch5 
3 dmc_sleep_ch4 
4 dmc_sleep_ch3 
5 dmc_sleep_ch2 
6 dmc_sleep_ch1 
7 dmc_sleep_ch0 
8 dmc_stop 
9 dmc_stop_ch6 
10 dmc_stop_ch5 
11 dmc_stop_ch4 
12 dmc_stop_ch3 
13 dmc_stop_ch2 
14 dmc_stop_ch1 
15 dmc_stop_ch0 
16 CRACTIVE6 
17 CWACTIVE6 
18 CRACTIVES 
19 CWACTIVES 
20 CRACTIVE4 
21 CWACTIVE4 
22 CRACTIVE3 
23 CWACTIVES 
24 CRACTIVE2 
25 CWACTIVE2 
26 CRACTIVE1 
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27 CWACTIVE1 

28 CRACTIVEO 

29 CWACTIVEO 
31:30 Reserved 


Default value: 0x0 


Chain1: PUB DFS LPC chain (RO) 


0 gpv_lp_stat 
1 gpv_Ip_eb 
2 gpv_lp_force 
3 main_lp_stat 
4 main_lp_eb 
5 main_lp_force 
7:6 soft_cmd_fc_sel 
8 soft_cmd_start 
16:9 dmc_lp_cmd 
17 dmc_lp_cmd_valid 
19:18 dmc_lp_reg_ sel 
20 dmc_lp_ done 
21 dmc_lp_resp 
22 dmc_lp_ack 
23 dmc_lp_req 
24 dfs_fc_ack 
25 dfs_fc_req 
27:26 dfs_fc_sel 
28 dfs_resp 
29 dfs_ack 
30 dfs_req 
31 Reserved 


Default value: 0x9 


Chain2: PUB RAM TOP RF2HD chain (RW) 


SC7731E Design Specification 


RMEA 


4:1 


RMA 
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RMEB 


9:6 


RMB 


Default value: 0x84 


The JTAG chain select for AP/AON/PUBCP/WTLCP 


There are several daps in each sub-system, and each dap has several JTAG scan chains 


5.16.4.8.1 
DAPO: 


Djtag dap_sel [7:0] = 8’hO 


AP 


Chain 0: AP Module Enable Status (RO) 


0 spi0_eb 
1 spi_hs_ckg_en 
2 iisO_eb 
3 i2c0_eb 
4 i2c1_eb 
5 i2c2_eb 
6 uart0_eb 
7 uart1_eb 
8 dispc_eb 
9 dispc_busy 
10 gsp_eb 
11 dsi_eb 
12 otg_eb 
13 dma_eb 
14 dma_busy 
15 sdioO_eb 
16 nandc_eb 
17 emmc_eb 
18 ce_pub_eb 
19 ce_sec_eb 
20 ca/7_dap_ckg_en 
31:21 11’hO 
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0 ca/7_standbywfil2 

1 |ca7_etmstandbywfx[3:0] 

2 |ca7_standbywfi[3:0] 

3 mcu_core_sleep 

4 mcu_sleep_follow_ca7_en 

5 ap_mainmtx_m0_Ip_ disable 

6 ap_mainmtx_lp_disable 

7 ap_imcmtx_lp_ disable 

8 ap_gspmtx_lIp_disable 

9 ap_dispasync_lp_ disable 

10 ap_imc_mtx_sleep 

11 ap_gsp_mtx_sleep 

12 ap_disp_async_sleep 

13 ap_mainmtx_m1_lIp_ disable 

14 ap_mainmtx_m9_ Ip disable 

15 ap_mainmtx_m_sync_lp_ disable 

16 ap_imcmtx_deep_stop 

17 ap_gspmtx_light_stop 

18 ap_gspmtx_deep_stop 

19 mmtx_light_stop 

20 mmtx_deep_stop 

21 ap_apb_sleep 

22 apb_peri_sleep 

23 mcu_light_sleep_en 

24 mcu_deep_sleep_en 

25 mcu_sys_sleep_en 

26 mcu_light_stop 

27 mcu_deep_ stop 

28 mcu_sys_stop 

29 ap_light_sleep_req 

30 ap_deep_sleep_req 

31 ap_disp_light_sleep_req 

Default value: Ox00800000 

Chain 2: CA7 Sleep Status (RO) 

0 ca/7_sleep 
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1 mcu_deep_ stop 

2 ap_ahb_auto_gate_en 

3 mcu_sys_ stop 

4 ca/7_dbg_force_sleep 

5 ca/7_dbg_auto_gate_en 

6 ca7_core_auto_gate_en 

7 ca/7_dbg_force_sleep 

8 ap_apb_ckg_en 

9 ap_ahb_ckg_en 

10 ca/7_dbg_ckg_en 

11 ca/7_core_ckg_en 
15:12 nfiqcpu_gic[3:0] 
19:16 nirqcpu_gic[3:0] 

20 ap_wakeup_nint 

21 ap_wakeup_nirq 
22 ca7_c0-slp 

23 ca7-c1_slp 

24 ca7_c2_slp 

25 ca7_c3_slp 

26 ca7/_light_sleep_req 
27 ca7_top_mtx_sleep 
28 ca7_topmtx_lp_disable 
29 ca7_core_sleep 
31: 2°hO 

30 

Default value: Ox003fff64 
Chain 3: AP LPC control (RO) 

0 m0_Ip_eb 

1 m0_Ip_ force 

2 m0_lp_stat 

3 m9_Ip eb 

4 m9_Ip force 

5 m9_lp_stat 

6 sO_lp_eb 

7 s0O_lp_force 

8 sO_lp_stat 
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9 s1_lp_eb 

10 s1_lp_force 

11 s1_lp_stat 

12 s_sync_lp_ eb 

13 s_sync_lp_force 

14 s_sync_lp_stat 

15 m_sync_lp_eb 

16 m_sync_lp_ force 

17 m_sync_lp_stat 

18 ap_gsp_gpv_lIp eb 

19 ap_gsp_gpv_Ip force 

20 ap_gsp_gpv_lp_stat 

21 ap_gsp_m0_Ip eb 

22 ap_gsp_m0_lp force 

23 ap_gsp_m0_Ip stat 

24 ap_gsp_m1_lp eb 

25 ap_gsp_m1_lp force 

26 ap_gsp_m1_lp_ stat 

27 ap_gsp_s0 Ip eb 

28 ap_gsp_s0_Ip force 

29 ap_gsp_s0O Ip stat 
31:30 2’hO 


Default value: 0x24924924 


Chain 4: AP rm/rme2 control(bit[14:0]: RO; bit[24:15]: RW; bit[30:25]: RO;) 


ap_imc_main_lp_eb 


ap_imc_main_lp_force 


ap_disp_main_lp_ eb 


ap_disp _main_lp_force 


ca7_top_s2_lp eb 


ca7_top_s2_ lp force 


O;]dOINI OI a; AIJNI =| O 


ca7_top_s1_lp eb 


=" 
j=) 


ca7_top_s1_lp force 
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11 ca7_top_st_Ip_stat 
12 ca7_top_m0_Ip eb 
13 ca7_top_m0_Ip force 
14 ca7_top_m0_Ip_stat 

18:15 ca7_top_ram_rm_ctrl[3:0] 
19 ca7_top_ram_rme_ctrl 

23:20 ca/7_core_ram_rm_ctrl[3:0] 
24 ca7_core_ram_rme_ctrl 
25 ca7_abrg_sO_Ip eb 
26 ca7_abrg_sO_Ip force 
27 ca7_abrg_s0_Ip_stat 
28 usb_ahbm2axi_s0O_lp_eb 
29 usb_ahbm2axi_s0O_Ip_ force 
30 usb_ahbm2axi_s0_Ip_stat 
31 T'ho 


Default value: 0x48214924 


Add: 

assign djtag_instr_ap_ram_top_ram = djtag_instr[5]; 
assign djtag_chain_so[5] = djtag_tdo_ap_ram_top_ram; 
assign djtag_instr_ap_rom_top_ram = djtag_instr[6]; 

assign djtag_chain_so[6] = djtag_tdo_ap_rom_top_ram; 
assign djtag_instr_ap_peri_top_ram = djtag_instr[7]; 

assign djtag_chain_so[7] = djtag_tdo_ap_peri_top_ram; 
assign djtag-instr_dpu_ram = djtag_instr[8]; 
assign djtag_chain_so[8] = djtag tdo_ dpu_ram; 
assign djtag_instr_dsi_ram = djtag_instr[9]; 
assign djtag_chain_so[9] = djtag tdo_dsi_ram; 
assign djtag_instr_gsp_ ram = djtag_instr[10]; 


assign djtag_chain_so[10] = djtag_tdo_gsp_ ram. 
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5.16.4.8.2 AON 
DAPO: 


Djtag_dap_sel[7:0] = 8’hO 


Chain 0 : AON TOP RAM control(RW) 


0 RME 
4:1 RM 

5 RMEA 
9:6 RMA 
10 RMEB 
14:11 | RMB 
15 RME 
19:16 | RM 


default value: 0x21048 


Chain 1 : GPU AXI misc monitor(RO) 


7:0 reserved 


12 


31:13 | reserved 


default value: 0x0 


Chain 2 : GPU AXI rchn monitor(RO) 


6:0 
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23 


30:24 


31 


default value: 0x0 


Chain 3 : GPU AXI wchn monitor(RO) 


23 


30:24 


31 


default value: 0x0 


Chain 4 : dbg sys ema(RW) 


0 RME 


4:1 RM 


default value: 0x4 


Chain 5 : dbg_ sig sel(RW) 


7:0 aon_dbg sig sel[7:0] 
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8 int_req_busmon_pubcp RO 
9 int_req_busmon_wtlcp RO 
10 int_req_busmon_ap RO 
11 int_req_busmon_wcn RO 


default value: 0x0 


Chain 6 : dbg_subsys_bus(RO) 


15:0 aon_dbg_ subsys_bus[15:0] 


default value: 0x0 


Chain 7 : CM4 RAM control(RW) 


0 RME 
4:1 RM 

5 RMEA 
9:6 RMA 
10 RMEB 
14:11 | RMB 


default value: 0x1084 


DAP1: 
Connection Interface | Chain_num | Djtag_dap_sel[7:0] | addr data 
width width 
WCN_BUSMON | AXI 57 8'hi 32 32 
DAP2: 
Connection Interface | Chain_num | Djtag_dap_sel[7:0] | addr data 
width width 
AP_PUB_BUSMON | AXI 57 8'h2 32 32 
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DAP3: 
Connection Interface | Chain_num | Djtag_dap_sel[7:0] | addr data 
width width 
WTLCP_PUB_BUSMON | AXI 57 8’h3 32 32 
DAP4: 
Connection Interface | Chain_num | Djtag_dap_sel[7:0] | addr data 
width width 
PUBCP_PUB_BUSMON | AXI 57 8’h4 32 32 
5.16.4.8.3 PUB_CP 
DAP10: 
Djtag dap_sel[7:0] = 8’hA 
Chain 0 : pub_cp_busmon_irq(RO) 
0 Busmon0_irq 
1 Busmon1_irq 
2 Busmon2_irq 
3 Busmoné6_irq 
4 Busmonés_ irq 
5 Busmon_axi_perf_irq 
15:6 Reserved 
default value: 0x0 
Chain 1 : pub_cp_arm_top_ram(RW) 
0 RF1HD RME 
4:1 RF1HD RM 
5 RF2UD RME 
9:6 RF2UD RM 
default value: 
Chain 2 : pub_cp_peri_ram(RW) 
0 RF1HD RME 
4:1 RF1HD RM 
5 RF2HD RMEA 
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9:6 RF2HD RMA 
10 RF2HD RMEB 
14:11 RF2HD RMB 
15 RF2UD RME 
19:16 RF2UD RM 
default value: 
Chain 3 : tcm 
15:0 reserve 
Chain 4 : tcm 
15:0 reserve 
Chain 5 : tcm 
15:0 reserve 
Chain 6 : ddata(RW) 
0 RA1HD RME 
4:1 RA1HD RM 
default value: 
Chain 7 : dtag(RW) 
0 RA1HD RME 
4:1 RA1HD RM 
default value: 
Chain 8 : ddirty(RW) 
0 RF1HD RME 
4:1 RF1HD RM 
default value: 
Chain 9 : idata(RW) 
0 RA1HD RME 
4:1 RA1HD RM 
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default value: 


Chain 10: itag(RW) 


0 RA1HD RME 


4:1 RA1HD RM 
default value: 


Chain 11 : cr5_pl310_I2data(RW) 


0 reverse 


default value: 


Chain 12 : cr5_pl310_|2tag(RW) 


0 reverse 


default value: 


Chain 13: pub_cp_dmalink_mem_top(RW) 


0 ROM RME 


4:1 ROM RM 
default value: 


Chain 14: lp_dbg_busO 


[15:0] lp _dbg_bus0O 
default value: 


Chain 15: lp _dbg busi 


[15:0] lp_dbg_bus1 
default value: 


Chain 16: lp_dbg_bus2 


[15:0] Ip_dbg_bus2 
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default value: 


Chain 17: lp _dbg_ bus3 


[15:0] Ip _dbg_bus3 
default value: 


Chain 18: lp _dbg_ bus5 


[15:0] Ip _dbg_bus5 
default value: 


Chain 19: lp _dbg bus6 


[15:0] Ip _dbg_bus6 
default value: 


Chain 20: lp _dbg_ bus7 


[15:0] lp_dbg_bus7 
default value: 


DAP1: 


bus monitor on djtag 


Connection Interface | Chain_num | Djtag_dap_sel[7:0] | addr data 
width width 
CR5 AXI 8'hO 32 64 
CR5 AXI 8'hi 32 32 
DMA AXI 8’h2 32 64 
AON AXI 8’h6 32 32 
DMA_LINK1 | AXI 8’h8 32 32 


5.16.4.8.4 WTL_CP 
DAPO: Djtag_dap_sel[7:0] = 8’hO 
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Djtag chain Num Chain Info Default Value 
chain 0 Reversed 

chain 1 Reversed 

chain 2 Reversed 

chain 3 Reversed 

chain 4 Reversed 

chain 5 Reversed 

chain 6 gsm_memory[0] (RW) 
chain 7 gsm_memory[1] (RW) 
chain 8 Reversed 

chain 9 Reversed 

chain 10 Reversed 

chain 11 Reversed 

chain 12 Reversed 

chain 13 Reversed 

chain 14 Reversed 

chain 15 Reversed 

chain 16 Reversed 

chain 17 Reversed 

chain 18 Reversed 

chain 19 Reversed 
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chain 20 Reversed 

chain 21 Reversed 

chain 22 Reversed 

chain 23 Reversed 

chain 24 Reversed 

chain 25 tgdsp_peri_ram(RW) 
chain 26 Reversed 

chain 27 dsp_dma_ram(RW) 
chain 28 tgdsp_memory[0] (RW) 
chain 29 tgdsp_memory[1] (RW) 
chain 30 tgdsp_memory[2] (RW) 
chain 31 tgdsp_memory[3] (RW) 
chain 32 tgdsp_memory[4] (RW) 
chain 33 tgdsp_memory[5] (RW) 
chain 34 Reserved 

chain 35 Reserved 

chain 36 Reserved 

chain 37 Reserved 

chain 38 Reserved 

chain 39 Reserved 

chain 40 Reserved 
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chain 41 Reserved 

chain 42 wcdma_memory[0] (RW) RA1UD RME 
chain 43 wcdma_memory[1] (RW) RA1UD RM 
chain 44 wcdma_memory[2] (RW) RA1UD RM 
chain 45 wcdma_memory[3] (RW) RA1UD RM 
chain 46 wcdma_memory[4] RA1UD RM 
chain 47 wcdma_memory[5] (RW) N/A 

chain 48 Reserved 

chain 49 Reserved 

chain 50 Reserved 

chain 51 Reserved 

chain 52 Reserved 

chain 53 communi_statusO(RO) 

chain 54 communi_status1(RO) 

chain 55 clk_ebO(RO) 

chain 56 clk_eb1(RO) 

chain 57 clk_eb2(RO) 

chain 58 clk_eb3(RO) 

chain 59 lowpower0(RO) 

chain 60 lowpower1(RO) 

chain 61 wtl_aon_ram(RW) 
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Connection Interface | Chain_num | Djtag_dap_sel[7:0] | addr data 
width width 
TGDSP_P AXI 8'h4 32 64 
TGDSP_D AXI 8'h5 32 64 
DMA AXI 8’h6 32 64 
HU3GE_A AXI 8’h2d 32 64 
WDMA AXI 8'h32 32 32 
5.16.4.8.5 RF_DIG 
Chain : RF_DIG SRAM RME CONTROL(RW) 
0 RA1HD RME 
4:1 RA1HD RM 
default value: 
5.16.4.8.6 WCN 
Chain 0 : Wifi wifi_lw11g_ram(RW) 
0 RF1HD RME 
4:1 RF1HD RM 
5 RF2HD RMEA 
9:1 RF2HD RMA 
10 RF2HD RMEB 
14:11 RF2HD RMB 
15 RF2UD RME 
19:16 RF2UD RM 
default value: unkown 
Chain 1 : Wifi pd_ram(RW) 
0 RF1HD RME 
4:1 RF1HD RM 
default value: unkown 
Chain 2 : Wifi wifi_mac_ram(RW) 
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0 RF1HD RME 
4:1 RF1HD RM 
5 RF2HD RMEA 
9:1 RF2HD RMA 
10 RF2HD RMEB 
14:11 RF2HD RMB 
default value: unkown 
Chain 3 : Wifi dpd_ram(RW) 
0 RF1HD RME 
4:1 RF1HD RM 
default value: unkown 
Chain 4 BT bt_ram_top(RW) 
1:0 RA1UD RTSEL_SUB_WRAP_RA1UDC 
3:2 RA1UD WTSEL_SUB_WRAP_RA1UDC 
5:4 RADHD RTSEL_SUB_WRAP_RA1UDC 
7:6 RADHD WTSEL_SUB_WRAP_RA1UDC 
RADHD VS_SUB_WRAP_RA1UDC 
9 RADHD VG_SUB_WRAP_RA1UDC 
11:10 ROM320x48 RTSEL_SUB_WRAP_ROMA 
13:12 ROM320x48 PTSEL_SUB_WRAP_ROMA 
15:14 ROM320x48 TRB_SUB_WRAP_ROMA 
default value: unkown 
Chain 5 fm_ram_top(RW) 
0 RF1HD RME 
4:1 RF1HD RM 
default value: unkown 
Chain 6 btwf_peri_mem(RW) 
0 RF2HD RMEA 
4:1 RF2HD RMA 
5 RF2HD RMEB 
9:6 RF2HD RMB 
default value: unkown 
Chain 7 btwf_sys_mem(RW) 
0 RF1UD RME 
4:1 RF1UD RM 
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default value: unkown 


Chain 8 btwf_sys_cache(RW) 
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0 RF1HD RME 
4:1 RF1HD RM 
default value: unkown 
Chain 9 gnss_ram_top (RW) 
0 RF1HD RME 
4:1 RF1HD RM 
5 RF2HD RMEA 
9:6 RF2HD RMA 
10 RF2HD RMEB 
14:11 RF2HD RMB 
15 ROM256x24 RME 
19:16 ROM256x24 RM 
default value: unkown 
Chain 10 gnss_peri_mem(RW) 
0 RF2HD RMEA 
4:1 RF2HD RMA 
5 RF2HD RMEB 
9:6 RF2HD RMB 
default value: unkown 
Chain 11 gnss_sys_mem(RW) 
0 RF1UD RME 
4:1 RF1UD RM 
default value: unkown 
Chain 12 gnss_sys_cache(RW) 
0 RF1HD RME 
4:1 RF1HD RM 
default value: unkown 
Chain 13 djtag_tdo_debug0(RW) 
31:0 read follow write array 
31:30 unused (write) 
29:27 btwf_ram_Is_dcache_data_3, btwf_ram_pd_dcache_data_3, 
btwf_ram_ret_dcache_data_3 (write) 
26:24 btwf_ram_Is_icache_data_3, btwf_ram_pd_icache_data_3, 
btwf_ram_ret_icache_data_3 (write) 
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23:21 btwf_ram_Is_dcache_data_2, btwf_ram_pd_dcache_data_2, 
btwf_ram_ret_dcache_data_2 (write) 


20:18 btwf_ram_Is_icache_data_2, btwf_ram_pd_icache_data_2, 
btwf_ram_ret_icache_data_2 (write) 

17:15 btwf_ram_Is_dcache_data_1, btwf_ram_pd_dcache_data_1, 
btwf_ram_ret_dcache_data_1 (write) 

14:12 btwf_ram_Is_icache_data_1, btwf_ram_pd_icache_data_1, 
btwf_ram_ret_icache_data_1 (write) 

11:9 btwf_ram_Is_dcache_data_0, btwf_ram_pd_dcache_data_0, 
btwf_ram_ret_dcache_data_0 (write) 

8:6 btwf_ram_Is_icache_data_0, btwf_ram_pd_icache_data_0, 
btwf_ram_ret_icache_data_0 (write) 

5:3 btwf_iram0_ls, btwf_iram0O_ret, btwf_iram0_pd 

2:0 btwf_iram1_ls, btwf_iram1_ret, btwf_iram1_pd 


default value: unkown 


Chain 14 djtag_tdo_debug1(RW) 


31:0 read follow write array 

31:30 unused (write) 

29:27 gnss_ram_ls_dcache_data_3, gnss_ram_ret_dcache_data_3, 
gnss_ram_pd_dcache_data_3 (write) 

26:24 gnss_ram_ls_icache_data_3, gnss_ram_ret_icache_data_3, 
gnss_ram_pd_icache_data_3 (write) 

23:21 gnss_ram_ls_dcache_data_2, gnss_ram_ret_dcache_data_2, 
gnss_ram_pd_dcache_data_2 (write) 

20:18 gnss_ram_lIs_icache_data_2, gnss_ram_ret_icache_data_2, 
gnss_ram_pd_icache_data_2 (write) 

17:15 gnss_ram_ls_dcache_data_1, gnss_ram_ret_dcache_data_1, 
gnss_ram_pd_dcache_data_1 (write) 

14:12 gnss_ram_ls_icache_data_1, gnss_ram_ret_icache_data_1, 
gnss_ram_pd_icache_data_1 (write) 

11:9 gnss_ram_ls_dcache_data_0, gnss_ram_ret_dcache_data_0, 
gnss_ram_pd_dcache_data_0 (write) 

8:6 gnss_ram_ls_icache_data_0, gnss_ram_ret_icache_data_0, 
gnss_ram_pd_icache_data_0 (write) 

5:3 gnss_iram1_ls, gnss_iram1_ret, gnss_iram1_pd 

2:0 gnss_iram0_ls, gnss_iram0_ret, gnss_iramO_pd 


default value: unkown 


Chain 15 djtag_tdo_debug2(RW) 
31:0 unused (read) 


31:0 unused (write) 


default value: unkown 
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Chain 16 Ip_ctrl(RW) 
31:0 32’h0 (Read) 
31:0 Ip_ctrl[31:0] (write) 


default value: unkown 


Chain 17 dbg_bus(RO) 
31:0 {22’h0,wcn_pad_debug_out_btwf_db[9:0]} 


default value: unkown 


5.16.4.9 The debug flow 
1. configure clk enable registers to open djtag tck and djtag apb clk.(0x402E0004 bit20 and 
bit1 1), configure the register 0x402e0130 bit 6 to reset djtag_ctrl_top; 
2. Configure the register 402e0130 bit 7 to reset djtag_dap_mux_ctrl_top; 
3. Configure IR_len(0x40340000) to 6’h9 and DR_len(0x40340004) to 16’h20. 


4. Configure IR(0x40340008) to 0x108 and DR(0x4034000c) to the address of the dap you want 
to access. For example, if you want to access AP dap1, GPU refers to 
dap_mux_sel[15:8]=0x00, dap1 refers to dap_mux_sel[7:0]=0x01, you need to configure DR 
32’°h0001. See chapter 1.5.6. 


5. Provide the rnd_en signal to start the scan sequence(0x40340014). 
Provide the pause_recover signal to recover from the pause-DR state if needed(0x40340010). 
7. Read the upd_DR register to get the test data shifted out of the scan chain(0x40340018). 


o 


5.16.4.10 The control registers 


5.16.4.10.1 AON_TOP_DJTAG_APB_RF Register Address Map 
Base address: 0x40340000, 0x00001000, 0x00002000 


ikl =~) a 
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5.16.4.10.2 DJTAG_IR_LEN CFG 


0x00000000 DJTAG_IR_LEN_CFG (0x00000000) DJTAG_IR_LEN_CFG 
paa ee ve fe Pn ee er eee see ee 


Reserved 


Type 


bel sl a Ue a cl Gl EW ic 
k å O = (lS 


Type 


DJTAG_IR_LEN_CFG 


Field Name Type Reset Description 
Value 


o ee| ee 6] ee SSE 


m= N a A ii 


5,.16.4.10.3 DJTAG_DR_LEN CFG 


0x00000004 DJTAG_DR_LEN_CFG (0x00000000) DJTAG_DR_LEN_CFG 


ie dB Reece a ca ea eae 


Reserved 


Type 


a (a Ps E BF 


DR_LEN 


Type 


DJTAG_DR_LEN_CFG 
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Field Name Type Reset Description 
Value 


eS eee 16] Lesa [isc 


Leon [15: hae —————— DR_LEN 


5.16.4.10.4 DJTAG_IR_CFG 


0x00000008 DJTAG_IR_CFG (0x00000000) DJTAG_IR_CFG 


Bec) ec ce A i Kd 


DJTAG_IR 


Type 


Se a i ica El ae a 


DJTAG_IR 


Type 


DJTAG_IR_CFG 


Field Name Type Reset Description 
Value 


DJTAG_IR [31:0] DJTAG_IR 


5.16.4.10.5 DJTAG DR_CFG 


0x0000000C DJTAG_DR_CFG (0x00000000) DJTAG_DR_CFG 


i ee A ee ae 


DJTAG_DR 
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DJTAG_DR_CFG 


Field Name Type Reset Description 
Value 


DJTAG_DR [31: 0] DJTAG_DR 


5.16.4.10.6 DR_PAUSE_RECOV_CFG 


0x00000010 DR_PAUSE_RECOV_CFG (0x00000000) DR_PAUSE_RECOV_CFG 
eM (i a lt (le cel eee ed eid 


Reserved 


Type 


"= A 
re UECOE 


- 


[| 


DR_PAUSE_RECOV_CFG 


Field Name Type Reset Description 
Value 


Co ee [ee] 1] Ba as 


vie PAUSE_RECO baie fe lal a DR_PAUSE_RECOV 


5.16.4.10.7 DJTAG_RND_EN CFG 


0x00000014 DJTAG_RND_EN_CFG (0x00000000) DJTAG_RND_EN_CFG 
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Reserved 


Type 


= A 
Be A A A A 


C — 


ka 


A Errei 


DJTAG_RND_EN_CFG 


Field Name Type Reset Description 
Value 


Eoo aoe 1] Gok 


DJTAG_RND EN SS aaa DJTAG_RND EN 


5.16.4.10.8  DJTAG_UPD_DR_CFG 


0x00000018 DJTAG_UPD_DR_CFG (0x00000000) DJTAG_UPD_DR_CFG 
Pe a es i Fi i i a Ee 


DJTAG_UPD_DR 


Type 


DJTAG_UPD_DR 


ssa ic A a ia a a 


Type 


DJTAG_UPD_DR_CFG 
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Field Name Type Reset Description 
Value 


DITAG_UPD_DR | [31:0] a e DJTAG_UPD_DR 


6 AP Subsystem 


6.1 Processor 


CHIP contains quad Cortex A7, with 32kB L1 cache for data and program and also with 512KB L2 
cache. 


6.2 AP Memory Map 


The address bus is 32-bit wide and the address map is presented in this section. 


Table 6-1 AP memory address map after reset 
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Base Addr Addr Range Addr Map Description 
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Base Addr Addr Range Addr Map Description 


0xF000_0000 External Memory Space (254 MB) 


6.3 Internal Memory Controller 


Base Addr Range Addr Map Description 


0x0000_0000 ~ 0x0000_1FFF Internal On Chip RAM Space (8KB) 
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0x5000_0000 ~ 0x5001_07FF Share RAM with CPs (66KB); 
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0x5080_0000 ~ 0x5080_FFFF SP Internal On Chip RAM(64KB); 
OxFFFF_OOOO ~ OxFFFF_FFFF Internal On Chip ROM Space (32KB Avaliable) 


6.3.1 


Internal RAM Controller 
8K Byte dedicated RAM is available for AP system. In Public system, another 66K Byte RAM would be 


shared between AP and CPs. 


Slave AP Addr Map(M0) 


PUB CP Addr Map(M2) 


WTL_CP(M1) 


Addr Map Description 


AP Boot (8KB) 


AT 


0x0000_0000 ~ 0x0000_1FFF 


CR5 


LDSP TL420 / TG CP TL420 


ARM7 


0x5000_0000 ~ 0x5001_3FFF 


share ram(52KB) 


0x5000_0000 ~ 0x5000_CFFF 


0x0000_7000 ~ 0x0001_3FFF 


0x3080_0000 ~ 0x3080_CFFF 


0x5000_0000 ~ 0x5000_CFFF 


PUB CP BOOT IRAM(4KB) 


0x5000_D000 ~ 0x5000_DFFF 


0x0000_0000 ~ 0x0000_OFFF 


0x5000_D000 ~ 0x5000_DFFF 


ARM7(4KB) 


0x5000_E000 ~ 0x5000_EFFF 


0x0000_1000 ~ 0x0000_1FFF 


0x5000_E000 ~ 0x5000_EFFF 


DSP BOOT IRAM (4KB) 


0x5000_F000 ~ 0x5000_FFFF 


0x0000_2000 ~ 0x0000_2FFF 


0x3000_0000 ~ 0x3000_OFFF 


0x5000_F000 ~ 0x5000_FFFF 


LDSP Share RAM (8KB) 


0x5001_0000 ~ 0x5001_1FFF 


0x0000_3000 ~ 0x0000_4FFF 


0x3000_1000 ~ 0x3000_2FFF 


0x5001_0000 ~ 0x5001_1FFF 


TGDSP Share RAM (4KB) 


0x5001_2000 ~ 0x5001_2FFF 


0x0000_5000 ~ 0x0000_5FFF 


0x3000_3000 ~ 0x3000_3FFF 


0x5001_2000 ~ 0x5001_2FFF 


Multi_mode mem (4KB) 


0x5001_3000 ~ 0x5001_3FFF 


0x0000_6000 ~ 0x0000_6FFF 


0x3000_4000 ~ 0x3000_4FFF 


0x5001_3000 ~ 0x5001_3FFF 


6.3.2 Internal ROM Controller 


The MCU internal ROM has 32K Bytes. Part of the ROM is for boot/download purposes and others are 
for RTOS, multimedia application and other functions. 


A 


32Kbyte 


' 


OxFFFF_0000 


AP On-chip ROM 


6.4 External Memory Controller 


Base Addr Range Addr Map Description 


0x3000_0000 ~ 0x3000_FFFF LPDDR2 Controller (64KB) 


6.4.1 Overview 


The DMC is a multiple AXI channels and multiple AHB channels DRAM memory 
controller, and it supports DRAM. 


@ 16-bit LPDDR2-SDRAM 
@ 32-bit LPDDR2-SDRAM 
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16-bit LPDDR3-SDRAM 
32-bit LPDDR3-SDRAM 


6.4.2 Features 


6.4.2.1 General features 


Support multiple AXI and AHB channels. 
AHB interface for the DMC register configuration. 


6.4.2.2 AHB Related Features 


Support 32-bit AHB and 64-bit AHB 

Support AHB big-endian or AHB little-endian 

Support multiple options for data endian converting 

Support asynchronous mode and synchronous mode between AHB clock and DMC 
clock (configurable) 

Support all AHB-compatible transaction. 

Support a FIFO for read in each channel 

Support a single-buffer or double-buffer (configurable) for write in each channel 

Support automatically channel closing or forcedly channel closing (configurable) for 
power saving 


6.4.2.3 AXI Related Features 


Support 32-bit AXI and 64-bit AXI 

Support AXI little-endian 

Support asynchronous mode and synchronous mode between AXI clock and DMC 
clock (configurable) 

Support all AXl-compatible transaction, but not fixed burst. 

Support automatically channel closing or forcedly channel closing (configurable) for 
power saving 


6.4.2.4 Channel Multiplex Features 


16-level configurable priority. 

For the same priority, robin-round algorithm is used. 

Configurable port timeout 

Remapping port qos to cmd queue priority 

For the same AHB channel, read bursts and write bursts are taken with the same 
priority. 

Dynamic scheduling to optimize bandwidth 
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6.4.2.5 CMD Queue Features 


3-level priority supported to minimize latency for high priority. 
Queue depth can be hardware configurable, maximum is 32 
Low level transaction timeout supported. 

Out of order execution 

Smart bank management 

Smart read/write management 

Raw timing control 

Dual ddr burst mode supported 

Per bank refresh mode supported 


6.4.2.6 Low Power Features 


Automatic clock stop 

Automatic SDRAM power down entry and exit with or without clock stop. 
Automatic self refresh entry and exit with or without clock stop. 
Software controlled self refresh entry and exit 

Hardware controlled self refresh entry and exit 

Automatic DDR frequency scale (DFS) support 


6.4.2.7 BIST Features 


LFSR-based pseudo-random data pattern 

SIPI data pattern 

User defined data pattern, 8 word count 

BIST mode: write then read, only write and only read 
Infinite BIST run time 

BIST running with normal DDR access 


6.4.2.8 External Memory Related Features 


DRAM Operation mode features: 


Support LPDDR2-SDRAM and LPDDR3-SDRAM. 
Support from 64Mbit to 16Gbit SDRAM, including 6Gbit and 12Gbit. 
Support land 2 memory rank and rank address mapping 
Support 4-bank/8-bank. 
Support 11/12/13/14/15/16-bit row width. 
Support 8/9/10/11/12/13-bit column width. 
Support 16/32-bit data width. 
For 16-bit LPDDR2/3, support 8/16-burst 
For 32-bit LPDDR2/3, support 8/16-burst 


Support 2-8 CAS latency. 
Support 0-6 WRITE latency. 
@ Only support sequential type, not support interleave type. 
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Support configurable auto-precharge bit location. 

Support configurable mode register and extended mode registers. 
Support MRR/MRW for LPDDR2/LPDDR3 

Support CA training for LPDDR3 


DRAM Timing features: 


Support configurable all bank auto refresh interval time tREFAB. 

Support configurable per bank auto refresh interval time tREFPB. 

Support configurable Minimum PRECHARGE(m) to ACTIVE(m) delay tRP. 

Support configurable Minimum ACTIVE(m) to READ/WRITE(m) delay tRCD. 

Support configurable Minimum ACTIVE(m) to ACTIVE(n) delay tRRD. 

Support configurable Minimum ACTIVE(m) to ACTIVE(m) delay tRC. But tRC and 
tRAS make use of the same configuration register to control timing. That is, the 
configuration register of tRAS also MUST guarantee tRC. 

Support configurable Minimum ACTIVE(m) to PRECHARGE(m) delay tRAS. 

Support configurable Minimum WRITE(m) to PRECHARGE(m) delay tWR. 

Support configurable AUTO REFRESH command period tRFC/tRC/tARFC. 

Support configurable exit SELF REFRESH to ACTIVE command time 
tXSR/tSREX/tSREX. 

Support configurable MRW command to ACTIVE or REFRESH command delay tMRD. 

Support configurable Minimum read to write turn around delay tRTW. 

Support configurable Minimum write to read turn around delay tWTR. 

Support configurable Minimum different-CS read to read turn around delay tRTR. 


6.4.3 Control Registers 


6.4.3.1 Memory map 


General Control Registers: 


Offset Address | Default Description 
Value 


0x0000 0x000001b4 | DMC_CFGO DMC general control register 
0x0004 0x01070107 | DMC_CFG1 DMC VREF control register 


0x0008 0x00010000 | DMC_CFG2 DMC ZQ control register 
0x000C OxO0007FFF | DMC_CFG3 DMC CLK gate en register 
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0x001C 0x00001102 | DMC_RCV_DATA DMC received data register 

0x0020 0x000026D0 | DMC_CFGO_ACHx DMC AXI channel x 
configuration register 

+AXI_chn_no*8 

0x0024 0x00000050 | DMC_CFG1_ACHx DMC AXI channel x 
configuration register 

+AXI_chn_no*8 

0x0070 — O0x00000000 | Reserved 

0x009C 


0x00A0 0x00000000 | DMC_STSO 
Ox00A4 0x00000000 | DMC_STS1 


Ox00A8 Ox80FDOOFF | DMC_STS2 
Ox00AC Ox807FOOFF | DMC_STS3 


Ox00BO — Ox00000000 | Reserved 

OxOO0BC 

Ox00CO 0x0055C040 | DMC_STSO_ACHx DMC AXI channel x status 
+AX|_chn_no*4 


Note: AXI_chn_no takes chip architecture as reference. 


DMEM Control Registers: 


Offset Address Default Description 
Value 


0x0100 0x40000fa0 | DMC_DCFGO DMC DMEM control registers 


0x0104 0x00000000 | DMC_DCFG1 DMC DMEM control registers 
0x0108 0x33000000 | DMC_DCFG2 DMC DMEM control registers 
0x010C 0x0019a019 | DMC_DCFG3 DMC DMEM control registers 
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asl ba aS” 
= 


BIST Control Registers: 


Offset Address | Default Description 
Value 
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0x01BO 0x00000055 | DMC_BIST12 DMC BIST control registers 


0x01B4 Ox00000000 | DMC_BIST13 DMC BIST control registers 


ees eee 
a N 


DMEM Timing Registers: 


Offset Address Default Description 
Value 

0x0200 0x24090809 | DMC_DTMGO_FO DMC DMEM timing config 
registers 

0x0204 0x02080802 | DMC_DTMG1_FO DMC DMEM timing config 
registers 

0x0208 0x34202c38 | DMC_DTMG2_FO DMC DMEM timing config 
registers 


0x020C 0x35021411 | DMC_DTMG3_FO DMC DMEM timing config 
registers 

0x0210 0x000c0403 | DMC_DTMG4_FO DMC DMEM timing config 
registers 

0x0214 Ox00000000 | DMC_DTMG5_FO DMC DMEM timing config 
registers 


0x0218 O0x00000000 | DMC_DTMG6_FO DMC DMEM timing config 
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registers 


0x021C 0x00000000 | DMC_DTMG7_FO DMC DMEM timing config 
registers 

0x0220 0x00000000 | DMC_DTMG8 FO DMC DMEM timing config 
registers 

0x0224 0x00000000 | DMC_DTMG9_FO DMC DMEM timing config 
registers 

0x0228 0x00000000 | DMC_DTMG10_FO DMC DMEM timing config 
registers 

0x022C 0x20801004 | DMC_DTMG11 FO DMC DMEM timing config 
registers 

0x0230 0x00000000 | DMC_DTMG12_F0 DMC DMEM timing config 
registers 

0x0234 0x00000000 | DMC_DTMG13_FO DMC DMEM timing config 
registers 


0x0240 0x24070607 | DMC_DTMGO_F1 DMC DMEM timing config 
registers 

0x0244 0x02070702 | DMC_DTMG1_F1 DMC DMEM timing config 
registers 

0x0248 0x2c20242f DMC_DTMG2_F1 DMC DMEM timing config 
registers 

0x024C 0x3502110e | DMC_DTMG3_F1 DMC DMEM timing config 
registers 

0x0250 0x00a00302 | DMC_DTMG4_F1 DMC DMEM timing config 
registers 

0x0254 0x00000000 | DMC_DTMG5_F1 DMC DMEM timing config 
registers 

0x0258 0x00000000 | DMC_DTMG6_F1 DMC DMEM timing config 
registers 

0x025C 0x00000000 | DMC_DTMG7_F1 DMC DMEM timing config 
registers 
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0x0260 Ox00000000 | DMC_DTMG8 F1 DMC DMEM timing config 
registers 

0x0264 Ox00000000 | DMC_DTMG9_F1 DMC DMEM timing config 
registers 

0x0268 Ox00000000 | DMC_DTMG10 _F1 DMC DMEM timing config 
registers 

0x026C 0x00001003 | DMC_DTMG11_F1 DMC DMEM timing config 
registers 

0x0270 Ox00000000 | DMC_DTMG12_F1 DMC DMEM timing config 
registers 

0x0274 Ox00000000 | DMC_DTMG13_F1 DMC DMEM timing config 
registers 


0x0280 0x23060506 | DMC_DTMGO_F2 DMC DMEM timing config 
registers 

0x0284 0x02060601 | DMC_DTMG1_F2 DMC DMEM timing config 
registers 

0x0288 0x23202026 | DMC_DTMG2_F2 DMC DMEM timing config 
registers 

0x028C 0x34020e0c | DMC_DTMG3_F2 DMC DMEM timing config 
registers 

0x0290 0x00090302 | DMC_DTMG4_F2 DMC DMEM timing config 
registers 

0x0294 0x00000000 | DMC_DTMG5_F2 DMC DMEM timing config 
registers 

0x0298 Ox00000000 | DMC_DTMG6_F2 DMC DMEM timing config 
registers 

0x029C Ox00000000 | DMC_DTMG7_F2 DMC DMEM timing config 
registers 

0x02A0 Ox00000000 | DMC_DTMG8 _ F2 DMC DMEM timing config 
registers 

0x02A4 Ox00000000 | DMC_DTMG9_F2 DMC DMEM timing config 
registers 
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0x02A8 Ox00000000 | DMC_DTMG10_F2 DMC DMEM timing config 
registers 

0x02AC 0x00001002 | DMC_DTMG11_F2 DMC DMEM timing config 
registers 

0x02B0 0x00000000 | DMC_DTMG12_F2 DMC DMEM timing config 
registers 

0x02B4 0x00000000 | DMC_DTMG13_F2 DMC DMEM timing config 
registers 


0x02C0 0x22050405 | DMC_DTMGO_F3 DMC DMEM timing config 
registers 

0x02C4 0x02050601 | DMC_DTMG1_F3 DMC DMEM timing config 
registers 

0x02C8 Ox1a20181c | DMC_DTMG2_F3 DMC DMEM timing config 
registers 

0x02CC 0x34020a09 | DMC_DTMG3_F3 DMC DMEM timing config 
registers 

0x02D0 0x00080201 | DMC_DTMG4_F3 DMC DMEM timing config 
registers 

0x02D4 0x00000000 | DMC_DTMG5_F3 DMC DMEM timing config 
registers 

0x02D8 0x00000000 | DMC_DTMG6_F3 DMC DMEM timing config 
registers 

0x02DC 0x00000000 | DMC_DTMG7_F3 DMC DMEM timing config 
registers 

0x02E0 0x00000000 | DMC_DTMG8_F3 DMC DMEM timing config 
registers 

0x02E4 0x00000000 | DMC_DTMG9_F3 DMC DMEM timing config 
registers 

0x02E8 0x00000000 | DMC_DTMG10_F3 DMC DMEM timing config 
registers 

0x02EC 0x00001101 | DMC_DTMG11_F3 DMC DMEM timing config 
registers 
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0x02FO Ox00000000 | DMC_DTMG12_F3 DMC DMEM timing config 
registers 

Ox02F4 Ox00000000 | DMC_DTMG13_F3 DMC DMEM timing config 
registers 


Delay Line Control Registers: 
Offset Default Description 
Address Value 
0x0300 0x62220000 | DMC_CFG_DLL_AC DMC DLL 
configuration 
register 
0 


ill E I e ol 
e l 
0 


0x031C — x00000000 | Reserved 

0x037C 

0x0380 0x00000000 | DMC_IOMUX SEL AC | 
0x0384 0x00000000 | DMC_IOMUX_OUT_AC 


0x0390 0x00000000 | DMC_IO_ADDR_CTRL_AC 
0x0398 0x76543210 | DMC_CA_BIT_PATTERN_O 
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0x0338 0x00000000 | DMC_IOMUX_OE_AC a 
0x038C 0x00000000 | DMC_IOMUX_IE_AC La 
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0x039C x00000098 | DMC _CA BIT PATTERN 1 ee 


0 
0x03A0 — | Ox00000000 | Reserved 
0x03FC 
0x0400 0x62220000 | DMC_CFG_DLL_DSO DMC DLL 
configuration 
register 


a l 


0x042C — Ox00000000 | Reserved 
0x047C 


0x0480 DMC_IOMUX_SEL_DSO 

o el y 
ee a 
ll ara a 


0x0494— | Ox00000000 | Reserved 

Ox04FC 

0x0500 0x62220000 | DMC_CFG_DLL_DS1 DMC DLL 
configuration 
register 


0x0504 0x007f0000 | DMC_STS_DLL_DS1 DMC DLL status 
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bel eee leone SE 
DMC_DMDQS_INOUT_DL_DS1 =~ 
ee 
a 
a 
a 


0x052C — Ox00000000 | Reserved 
0x057C 


0x0580 0x00000000 | DMC_IOMUX_SEL_DS1 
0x0584 0x00000000 | DMC_IOMUX_OUT_DS1 
0x0588 0x00000000 | DMC_IOMUX_OE_DS1 
0x0590 — Ox00000000 | Reserved 

Ox05FC 


DMC_IOMUX_IE_DS1 

0x0600 0x62220000 | DMC_CFG_DLL_DS2 DMC DLL 
configuration 

"S jai 

E n 
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0x0624 0x00000000 | DMC_DAT_IN1_DL_DS2 ee 
0x0628 0x00000000 | DMC_DMDQS_INOUT_DL_DS2 ee 


0x062C — Ox00000000 | Reserved 
0x067C 


<a e 
a 
hol aad arson Dl 
= en A 


0x0690 — Ox00000000 | Reserved 
OxO6FC 


0x0700 0x62220000 | DMC_CFG_DLL_DS3 DMC DLL 
configuration 
register 


inl wal bos wo 
ee | 
ee e 
belles seis a 
Pee d 


0x0724 0x00000000 | DMC_DAT_IN1_DL_DS3 a 
0x0728 0x00000000 | DMC_DMDQS_INOUT_DL_DS3 a 


Ox072C— | OxO00000000 | Reserved 
0x077C 


0x0780 0x00000000 | DMC_IOMUX_SEL_DS3 a) 
0x0734 0x00000000 | DMC_IOMUX_OUT_DS3 a 
0x0788 0x00000000 | DMC_IOMUX_OE_DS3 ad 
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0x078C 0x00000000 | DMC_IOMUX_IE_DS3 ee 


0x0790— | Ox00000000 | Reserved 


O0x07FC 


6.4.3.2 Register Descriptions 
6.4.3.2.1 DMC_CFGO 


Description: DMC general control register 


This register is DMC general control register, shared by all external memories. 


0x0000 DMC general control register (Reset 0x000001b4) DMC_CFGO 


rf_b 
rf_lo rf_lo cen fb tst 
ck b ea es rf_bw_cnt_step 
ten 


S 


RO RW RW 


Field Name Bit Type Reset Description 
Value 
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Field Name Type Reset Description 
Value 
rf_lock_b [31] R/W T’bO This field provides a semaphore for two 
independent CPUs. 


Semaphore signal with rf_lock_a 


rf_lock_a [30] R/W 1’bO This field provides a semaphore for two 
independent CPUs. 


Semaphore signal with rf_lock_b 


rf_fw_en [29] R/W 1’bO This field enables dmc to co-work with firewall 
module. 

rf_mpu_en [28] R/W 1’bO This field enables dmc to co-work with mpu module. 

rf_bw_cnt_en [27] R/W T’bO This field enables DRAM bandwidth scheduling 
counter. 


rf_bw_cnt_step | [26:16] R/W 7’hO This fields set the step of DRAM bandwidth 
scheduling counter. 


rf_cs_mode [15:14] R/W 2’hO This field selects the modes to merge CS to enlarge 
one CS space. 


2’h1: if set, the address space of CSO and CS1 are 
merged to CSO 


2’h2: if set, the address space of CSO and CS1 are 
merged to CS1 


rf_cke_ sel [13:12] R/W 2’hO This field selects DMEM CKE PAD output mode. 


0: DMEM CKE output mode 0 (normal mode for only 
CS[0] used) 


CKE mapping for CS[0], mode 0 is used when only 
one DMEM on CS 0. 
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Field Name Type Reset 
Value 


SC7731E Design Specification 


Description 


1: DMEM CKE output mode 1 (special mode for CS[1] 
used) 


CKE mapping for CS[1], mode 1 is used when only 
one DMEM on CS[1]. 


2: DMEM CKE output mode 2 (special mode for CS[1] 
used) 


CKE mapping for all CSs, mode 2 is used when more 
than one DMEM on bus. 


3: reserved 


In normal cases, only one CKE is output to save PAD 
number, even if more than one DMEM are 
connected on bus. All DMEM share one CKE, so 
above options are provided for this sharing. 


[11] RO 0 Reserved 

rf_high_urgent | [10] R/W 1’bO 

_en 

rf_urgent_qos_ | [9] R/W 1’b0 

en 

rf_auto_sleep_ | [8] R/W 1’b1 This field enables auto-sleep mode 

en 
0: automatically sleep mode is disabled, and 
software should make DMC sleep and wakeup 
manually 
1: automatically sleep mode is enabled, and DMC 
can enter sleep by itself 
This bit is recommended to be set. 

rf_ dual_dburst | [7] R/W 1’b1 This field enables dual DDR burst mode 

_mode 
1: one cmdq cell can hold two DDR bursts 
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Field Name Type Reset Description 
Value 


0 : one cmdg cell can hold one DDR burst 


For performance purpose, recommend this bit 
should not be modified. 


rf_dburst_lengt | [6:4] R/W 3’h3 This field indicates external device reading burst 
h length 


0: burst of 1 32-bit (NOT supported on 32-bit DDR) 
1: burst of 2 32-bit 

2: burst of 4 32-bit 

3: burst of 8 32-bit 

4: burst of 16 32-bit 

5: reserved 

6: reserved 


7: reserved 


For DMEM, this field indicates device burst length 
for reading operation. 


[3] RO 0 Reserved 


rf_cs_position [2:0] R/W 3’h4 This field indicates one software address range is 
mapped to which external memory. 


0: CS mapping to ADDR[24] 
1: CS mapping to ADDR[25] 
2: CS mapping to ADDR[26] 
3: CS mapping to ADDR[27] 


4: CS mapping to ADDR[28] 
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Field Name Type Reset Description 
Value 


5: CS mapping to ADDR[29] 
6: CS mapping to ADDR[30] 
7: CS mapping to ADDR[31] 
Note: ADDR is software address. 


6.4.3.2.2 DMC_CFG1 


Description: Received data from PAD input. 


0x0004 DMC VREF control register (Reset 0x01070107) DMC_CFG1 


rf_vr 


ef_ex 
t_pd 
_en 


Reserved rf_vref_int_sel Reserved 


Reserved rf_vref_ext_sel Reserved 


Field Name Type Reset Description 
Value 
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Field Name Description 


Reserved 


rf_vref_ext_sel This field indicates external VREF adjusting level: 


6’h00:47%* VDDQ, 6’h 3F:88%* VDDQ 


[19:18] Reserved 


rf_vref_ext_pd | [17] This bit is used to automatically shutdown external 
en VREF in sleep 


rf_vref_ext_en | [16] This bit is used to enable external VREF: 


1’b0:PD, PAD=Z, 1’b1:PAD=SEL[5:0] 


Reserved 


rf_vref_int_sel This field indicates external VREF adjusting level: 


6’h00:47%* VDDQ, 6’h 3F:88%* VDDQ 


Reserved 


rf_vref_int_pd_ This bit is used to automatically shutdown internal 
en VREF in sleep 


rf_vref_int_en This bit is used to enable internal VREF: 


1’b0:PD, PAD=Z, 1’b1:PAD=SEL[5:0] 


6.4.3.2.3. DMC_CFG2 


Description: DMC ZQ control register. 
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0x0008 DMC ZQ control register (Reset 0x00010000) DMC_CFG2 


rf_zq 
rf_zq 
Reserved _calo 
_pd 
ver 
RO RO RW 


Field Name b Type 


[31:18] Reserved 


rf_zq_calover [17] This bit indicates comparator result for DRVP/DRVN 


rf_zq_pd [16] This bit is used to power down ZQ calibration circuit, 


1’b0: normal, 1’b1: enable PD 


rf_zq_cal This bit is used to choose ZQ calibration part, 


1’b0: calibrate DRVN, 1’b1: calibrate DRVP 


rf_zq_zprog [14:10] 5/10/15/20/25/30: OCD=240/120/80/60/48/40 


rf_zq_drvp [9:5] PU driver strength adjustment 


rf_zq_drvn [4:0] PD driver strength adjustment 


6.4.3.2.4 DMC_CFG3 
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Description: DMC CLK gate en register. 


0x000C DMC CLK gate enable register (Reset 0x0000_7fff) DMC_CFG3 
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 


Reserved 


Field Name Type Reset Description 
Value 


[31:15] | RO 0 Reserved 
rf_dmc_sel_gate | [14] R/W 1’b1 dmc_sel clock gate enable 
_en 
rf_dmc_arb_ gat | [13] R/W 1’b1 dmc_arb clock gate enable 
e_en 
rf_dmc_wbufO_ | [12] R/W 1’b1 dmc_sel wbuf0 clock gate enable 
gate_en 
rf_dmc_wbuf1_ | [11] R/W 1’b1 dmc_sel wbuf1 clock gate enable 
gate_en 
rf_dmc_wbuf2_ | [10] R/W 1’b1 dmc_sel wbuf2 clock gate enable 
gate_en 
rf_dmc_wbuf3_ | [9] R/W 1’b1 dmc_sel wbuf3 clock gate enable 
gate_en 
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Field Name Type Reset Description 

Value 
rf_dmc_dmem_ | [8] R/W 1’b1 dmc_dmem clock gate enable 
gate_en 
rf_dmc_Ip_gate | [7] R/W 1’b1 dmc_Ip_ctrl clock gate enable 
_en 
rf_ dmc_cmdq_g | [6] R/W 1’b1 dmc_Cmdq clock gate enable 
ate_en 
rf_dmc_ref_gate | [5] R/W 1’b1 dmc_dtiming ref_clk gate enable 
_en 
rf HCLK_gate_e | [4] R/W 1’b1 ahb_rf clock gate enable 
n 
rf_dmc_ag_ gate | [3] R/W 1’b1 dmc_phy_ag clock gate enable 
rf_dmc_wr_gate | [2] R/W 1’b1 dmc_phy_wr clock gate enable 
_en 
rf_dmc_rd_gate | [1] R/W 1’b1 dmc_phy_rd clock gate enable 
_en 
rf_auto_gate_en | [0] R/W 1’b1 All clock gates enable 


6.4.3.2.5 DMC_RCV_DATA 


Description: Received data from PAD input. 
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0x001C DMC receive DRAM dq data register (Reset 0x00000000) DMC_RCV_DATA 


rf_phy_rcv_data 


RO 


rf_phy_rcv_data 


Field Name Type Reset Description 
Value 


rf_phy_rcv_dat | [31:0] = 32’hO This field indicates the received data from PAD 
a input. 


6.4.3.2.6 DMC_CFG0O_ACHx 


Description: DMC AXI channel x configuration register 
This register is used to configure AXI channel x information. 


Each AXI channel has an independent registers. 
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0x0020 
DMC AXI CHx configuration register (Reset 0x000026d0) DMC_CFGO_ACHx 
+AXI_chn_no*8 


rf_timeout_thr_rd_chx rf_timeout_thr_wr_chx 


Type RW RW 


rf_wbuf_almo = E S a 
a rf_req_level_ , . 
Reserved st_full_thr_ch _clk_ a rf_timeout_pri_wr_chx 
i wr_ch 
x 


= EEC eee MOM Pee 
Field Name Type Reset Description 
Value 


rf_timeout_thr | [31:24] R/W 8’hO This field is used to set timeout threshold value for 
_rd_chx each read channel. 


rf_timeout_thr | [23:16] R/W 8’hO This field is used to set timeout threshold value for 
_wr_chx each write channel. 


[15:14] RO 0 Reserved 


rf_whbuf_almos | [13:12] R/W 2’h2 Write data buffer almost full threshold. 
t_full_thr_chx 


rf_ ch_wr_dis_c | [11] R/W 1’b0O This field is used to hold the write channel of the AXI 
hx channel 
rf_chx_axi_clk_ | [10] RW 1’b1 This field is used to enable ACLK gate of the AXI 
gate_en channel 
rf_chx_dmc_clk | [9] RW 1’b1 This field is used to enable clk_dmc gate of the AXI 
_gate_en channel 

[8] RO 0 Reserved 
rf_auto_sleep_ | [7] R/W 1’bO This field enables auto-sleep mode for each channel 
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Field Name E Type Description 


0: automatically sleep mode is disabled, and 
software should make the channel sleep and 
wakeup manually 


1: automatically sleep mode is enabled, and the 
channel can enter sleep by itself 


This bit is recommended to be set. 


rf_ch_en_chx This field enables the channel. 


0: the channel is disabled 


1: the channel is enabled 


0: limit write outstanding to 1 


rf req. level_w 1: limit write outstanding to 2 


r_ch 2: NONE 


3:NONE 


rf_timeout_pri This field indicates write channel timeout priority. 
_wr_chx 


O is the lowest priority and 15 is the highest priority 


6.4.3.2.7 DMC_CFG1_ACHx 


Description: DMC AXI channel x configuration register 


This register is used to configure AXI channel x information. 
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Each AXI channel has an independent registers. 


0x0024 
DMC AXI CHx configuration register (Reset 0x00000050) DMC_CFG1_ACHx 


+AXI_chn_no*8 


_ 


Reserved -> Reserved rf_timeout_pri_rd_chx 


"eee B 
Field Name Type Reset Description 
Value 
rf_bw_holdoff_ | [31] R/W 1’bO This field enables bandwidth holdoff function for 
en_chx each channel 
[30:26] RO 0 Reserved 


rf_bw_thr_chx | [25:16] R/W 7’hO This field is used to set bandwidth holdoff threshold 
value for each channel. 


[15:12] RO 0 Reserved 
rf_ch_rd_dis_c | [11] R/W 1’bO This field is used to hold the read channel of the AXI 
hx channel 

[10:9] RO 0 Reserved 
rf_urgent_rd_c | [8] R/W 1’b0 This field indicates the priority between read and 
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Field Name Type Reset Description 
Value 
hx 


write transactions for the same port 
1: read is more urgent than write 
0: read and write are the same urgent 


It can be used in cmdq to interrupt write by read for 
the same port to minimize the read latency 


rf_reorder_en_ | [7] R/W 1’bO This filed indicates if transaction can be executed 
chx out of ordered in cmdq 


0: all transactions for this port are executed as the 
same sequence when entering cmdq 


1: can be executed out of ordered in cmdq 


rf_bresp_mode | [6] R/W 1’b1 This filed indicates which mode is selected on issuing 
_chx write response channel signals. 


0: After the last write data has been sent to DDRPHY 


1: After write command have been arbitrated and 
entered cmdq and last write data has been received 


[5] RO 0 Reserved 
rf_sync_sel_chx | [4] R/W 1’b1 This field indicates the AXI clock for this channel is 
asynchronous with DMC clock or synchronous with 
DMC clock. 


0: Asynchronous 


1: Synchronous 


All channels can be configured to asynchronous 
mode, but only some of them can be configured to 
synchronous mode. Please refer to chip architecture 
document and clock document for synchronous 
clock group information. 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 245 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


Field Name Type Reset Description 
Value 


rf_timeout_pri | [3:0] R/W This field indicates read channel timeout priority. 
_rd_chx 
O is the lowest priority and 15 is the highest priority 


6.4.3.2.8  DMC_STSO 


Description: DMC status 


This register indicates DMC status. 


0x00A0 DMC status (Reset 0x00000000) DMC_STSO 
Tc (IG 


Type 


rfsel 
_dvc 
Reserved 
_cm 
do 
| nae | 


Field Name Type Reset Description 
Value 


rfsel_dvc_cmdoO | [31:15] RO 17’hO This bit indicates DMC sel dvc command 0. 
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Field Name Type Reset Description 
Value 


— = i — 


6.4.3.2.9 DMC_STS1 


Description: DMC status 


This register indicates DMC status. 


0x00A4 DMC status (Reset 0x00000000) DMC_STS1 


Reserved stop stop stop stop stop stop stop stop 
_ch7 _ch6 _ch5 _ch4 _ch3 _ch2 _ch1 _ch0 


B 


a > Reserved rfdmem_cmd_st Reserved 


pen 


Field Name Type Reset Description 
Value 


[31:24] RO 8’hO Reserved 
dmc_stop_ch7 | [23] RO 1’bO This bit indicates dmc channel 7 is stopped. 
dmc_stop_ch6 | [22] RO 1’bO This bit indicates dmc channel 6 is stopped. 
dmc_stop_ch5 | [21] RO 1’bO This bit indicates dmc channel 5 is stopped. 
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Field Name Reset Description 
Value 


dmc_stop_ch4 This bit indicates dmc channel 4 is stopped. 


dmc_stop_ch3 This bit indicates dmc channel 3 is stopped. 


dmc_stop_ch2 This bit indicates dmc channel 2 is stopped. 


dmc_stop_ch1 This bit indicates dmc channel 1 is stopped. 


dmc_stop_chO This bit indicates dmc channel 0 is stopped. 


dmc_stop This bit indicates dmc is stopped. 


dmc_stop_dme This bit indicates dmem is stopped. 
m 


Reserved 


rfdmem_cmd_s This indicates dmem command status 
t 


Reserved 


6.4.3.2.10 DMC_STS2 


Description: DMC status 


This register indicates DMC status. 
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0x00A8 DMC status (Reset Ox80fdOOff) DMC_STS2 


Reserved rf_sel_cmd_valid 


ac 


- 


Field Name Type Reset Description 
Value 


rfdmc_idle_d [31] RO 1’b1 This bit indicates dmc is idle 


[30:29] RO 3’hO Reserved 


rf_sel_cmd_vali | [27:24] RO 4’hO This indicates sel command valid 
d 


rfdl_cpst_st_idl | [23] RO 1’b1 This indicates ds3 cpst is idle 
e_d_ds3 

rfdl_cpst_st_idl | [22] RO 1’b1 This indicates ds2 cpst is idle 
e_d ds2 

rfdl_cpst_st_idl | [21] RO 1’b1 This indicates ds1 cpst is idle 
e_d_ds1 

rfdl_cpst_st_idl | [20] RO 1’b1 This indicates dsO cpst is idle 
e_d_ds0 

rfdl_cpst_st_idl | [19] RO 1’b1 This indicates ac cpst is idle 
e d_ac 
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Field Name Reset Description 
Value 


rfdmem_idle_d This indicates dmem is idle 


Reserved 


rfsel_idle_d This indicates dmc sel is idle 


Reserved 


rfaxi_idle_ch7 This bit indicates dmc channel 7 is idle. 


rfaxi_idle_ch6 This bit indicates dmc channel 6 is idle. 


rfaxi_idle_ch5 This bit indicates dmc channel 5 is idle. 


rfaxi_idle_ch4 This bit indicates dmc channel 4 is idle. 


rfaxi_idle_ch3 This bit indicates dmc channel 3 is idle. 


rfaxi_idle_ch2 This bit indicates dmc channel 2 is idle. 


rfaxi_idle_ch1 This bit indicates dmc channel 1 is idle. 


rfaxi_idle_chO This bit indicates dmc channel 0 is idle. 


6.4.3.2.11 DMC_STS3 


Description: DMC status 


This register indicates DMC status. 
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0x00AC DMC status (Reset 0x807f00ff) DMC_STS4 


Reserved 


an i 


Field Name Type Reset Description 
Value 


rfdmem_idle_s | [31] RO 1’b1 This bit indicates DMEM is in IDLE status. 
ync 

[30:23] RO 0 Reserved 
rfdl_cpst_st_idl | [22] RO 1’b1 This bit indicates data slice 3 cpst is in IDLE status. 
e_ds3 
rfdil_cpst_st_idl | [21] RO 1’b1 This bit indicates data slice 2 cpst is in IDLE status. 
e_ds2 
rfdl_cpst_st_idl | [20] RO 1’b1 This bit indicates data slice 1 cpst is in IDLE status. 
e_ds1 
rfdl_cpst_st_idl | [19] RO 1’b1 This bit indicates data slice O cpst is in IDLE status. 
e_ds0O 
rfdl_cpst_st_idl | [18] RO 1’b1 This bit indicates ac slice 3 cpst is in IDLE status. 
e_ac 
rfdmem_idle [17] RO 1’b1 This bit indicates dmem is in IDLE status. 
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Field Name Description 


rfsel_idle This bit indicates dmc sel is in IDLE status. 


Reserved 


rfaxi_idle_ch7_ This bit indicates CH7 is in IDLE status. 
sync 


rfaxi_idle_ch6_ This bit indicates CH6 is in IDLE status. 
sync 


rfaxi_idle_ch5_ This bit indicates CH5 is in IDLE status. 
sync 


rfaxi_idle_ch4_ This bit indicates CH4 is in IDLE status. 
sync 


rfaxi_idle_ch3_ This bit indicates CH3 is in IDLE status. 
sync 


rfaxi_idle_ch2_ This bit indicates CH2 is in IDLE status. 
sync 


rfaxi_idle_ch1_ This bit indicates CH1 is in IDLE status. 
sync 


rfaxi_idle_chO_ This bit indicates CHO is in IDLE status. 
sync 


6.4.3.2.12 DMC_STS_ACHx 


Description: DMC status 


This register indicates DMC status. 
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0x00CO 
DMC status (Reset 0x0055c040) DMC_STS_ACHx 


+AXI_chn_no*4 


“| = - 


aa a ala 


AREADYoutx rfaxi_st_chx 


Field Name Type Reset Description 
Value 


[31:25] RO 7’ho Reserved 
rfarb_bw_hold | [24] RO 1’bO AXI interface signals 
off_chx 
rfaxi_cmdfifo_f | [23] RO 1’bO AXI interface signals 
ull_ chx 
rfaxi_cmdrfifo_ | [22] RO 1’b1 AXI interface signals 
empty_chx 
rfaxi_wfifo_full | [21] RO 1’bO AXI interface signals 
_chx 
rfaxi_ecmdwfif | [20] RO 1’b1 AXI interface signals 
o_empty_chx 
rfaxi_rfifi_full_c | [19] RO 1’b0O AXI interface signals 
hx 
rfaxi_rfifo_emp | [18] RO 1’b1 AXI interface signals 
ty_chx 
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Field Name Description 


rfaxi_wfifo_full | [17] AXI interface signals 
_chx 


rfaxi_wfifo_em | [16] AXI interface signals 


pth_chx 


AREADYoutx [15:13] 3’h6 AXI interface signals 


rfaxi_st_chx [12:0] 13’h40 | AXI interface signals 


6.4.3.2.13 DMC_DCFGO 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x0100 DMC DMEM control register (Reset 0x40000FA0) DMC_DCFGO 


drf_ch_wr2rd_cnt Reserved 


a a drf_c 
drf_8 
h_wr drf_auto_pre_ 
Reserved bank drf_column_mode a Reserved 
position 


Ka ae |” a 
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Field Name R/W Default | Description 
Value 


drf_ch_wr2rd__ | [31:24] R/W 8’h40 This field is used for performance purpose. 
cnt 


[23:18] RO 0 Reserved 
drf_sample_aut | [17] R/W 1’bO This bit enables an auto-reset function for sampling 
o_rst_en logic. 


0: read data FIFO cannot be reset automatically 


1: read data FIFO is reset automatically during auto- 
refresh or resume 


drf_sample_rst | [16] R/W 1’bO This bit is used to reset DMEM sample FIFO pointer. 


Active high. 
0: read data FIFO is released to work 


1: read data FIFO is held and reset 


This bit is a debugging bit, and should not be used in 
normal condition. 


Because this bit cannot be cleared automatically. To 
reset sample FIFO pointer, software should set this 
bit, and then clear this bit. 


drf_reset_out_ | [15] R/W 1’bO This bit is used to set reset RST pin. 
high 
0: RST pin is low 


1: RST pin is high 


drf_cke_out_hi | [14] R/W 1’bO This bit is used to set CKE pin. 


gh 
0: CKE pin is low 


1: CKE pinis high 
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Field Name R/W Default | Description 
Value 
[13:12] RO 0 Reserved 
drf_clkdmem_o | [11] R/W 1’b1 This bit select DMEM output clock phase. 
ut_sel 
drf_clkdmem_o | [10] R/W 1’b1 This bit enable DMEM output clock on EMCLKDP and 
ut_en EMCLKDM. 
0: DMEM clock output is closed 
1: DMEM clock output is opened 
[9] R/W 1’b1 This bit is used for performance purpose 
drf_ch_wr2rd_ 
en 
drf_data_width | [8] R/W 1’b1 This bit selects device data bus width 
0: 16-bit 
1: 32-bit 
drf_8bank_en [7] R/W T’b1 
drf_column_m_ | [6:4] R/W 3’h2 This field indicates device column mode: 
ode 
0: 8-bit 
1: 9-bit 
2: 10-bit 
3: 11-bit 
4: 12-bit 
5: support 2 ranks 6G bit, column 10-bit 
6: support 2 ranks 6G bit, column 11-bit 
7: support 2 ranks 12G bit, column 11-bit 
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Field Name R/W Default | Description 
Value 


This field should be configured according to device 
type. 


drf_auto_pre_p : This field indicates auto pre-charge and pre-charge 
osition all bank bit position. 


O: A[10] 
1: A[11] 
2: A[12] 


3: A[13] 


This field should be configured according to device 
type. 


Reserved 


6.4.3.2.14 DMC_DCFG1 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 
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0x0104 DMC DMEM control register (Reset 0x00000000) DMC_DCFG1 


dsoft dsoft dsoft dsoft dsoft 
Rese dsoft Rese dsoft dsoft Rese 
_resu _self drf_mode_reg_ba 
rved rved rved 
o o- tef i 


drf_mode_reg_a 


Type RW 


Field Name Type Reset Description 
Value 


dsoft_cmd_allc | [31] R/W T’bO This bit select software command issued mode for 
S multi-DRAM on bus. 


If cleared, software command is issued one CS at 
one time, the CS number is dsoft_cs. 


If set, software command is issued on all CSs at the 
same time, and the dsoft_cs is DON’T CARE. 


[30] RO 0 Reserved 
drf_calvl_en [29] R/W T’bO This bit is used to send CA training commands. 
dsoft_cs [28] R/W T’bO Only if dsoft_cmd_allcs is cleared, this register is 
used. 


1’b0: software command is issued on CSO 


1’b1: software command is issued on CS1 


[27] RO 0 Reserved 


dsoft_zqc [26] R/W T’bO Software-issued ZQ calibration command for DDR3 


Write: start ZQC command 
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Field Name Type Reset Description 
Value 


Read: ZQC command status 


dsoft_mrr [25] R/W 1’bO Software-issued MRR command 
Write: start MRR command 


Read: MRR command status 


dsoft_mrw [24] R/W 1’bO Software-issued MRW command 
Write: start MRW command 


Read: MRW command status 


dsoft_resume [23] R/W T’bO Software-issued EXIT SELF REFRESH (RESUME) 
command 


Write: start RESUME command 


Read: RESUME command status 


dsoft_self_ref [22] R/W 1’b0 Software-issued SELF REFRESH command 
Write: start SELF REFRESH command 


Read: SELF REFRESH command status 


dsoft_auto_ref | [21] R/W 1’b0 Software-issued AUTO REFRESH command 
Write: start AUTO REFRESH command 


Read: AUTO REFRESH command status 


dsoft_pre_all [20] R/W T’bO Software-issued PRECHARGE ALL BANK command 
Write: start PRECHARGE ALL BANK command 


Read: PRECHARGE ALL BANK command status 


[19] RO 0 Reserved 


drf_mode_reg_ | [18:16] R/W 3’hO SDRAM mode register. 


ba 
This value is loaded into SDRAM during write 1 to 


dsoft_mrw. And this value isn’t used by controller. 


mode register select (mapping to bank address) 


drf_mode_reg_ | [15:0] R/W 16’hO SDRAM mode register. 
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Field Name ape Description 


This value is loaded into SDRAM during write 1 to 
dsoft_mrw. And this value isn’t used by controller. 
mode register value (mapping to address) 


6.4.3.2.15 DMC_DCFG2 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x0108 DMC DMEM control register (Reset 0x33000000) DMC_DCFG1 


drf_ 
drf_ref_rate_cs1 drf_ref_rate_csO Reserved mrr_ 
valid 
me es ” | 


drf_mrr_op drf_op 


Type RW 


Field Name Type Reset Description 
Value 


drf_ref_rate_cs | [31:28] RO 4’h3 This field indicates rank-1 auto refresh rate 
1 
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Field Name Reset Description 
Value 


drf_ref_rate_cs This field indicates rank-O auto refresh rate 
0 


Reserved 


drf_mrr_valid This field is used for readout OP valid of MRR for 
LPDDR2/3 


drf_mrr_op This field is used for readout OP of MRR for 
LPDDR2/3 


drf_op This field is used for OP of MRW for LPDDR2/3 


6.4.3.2.16 DMC_DCFG3 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 
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0x010C DMC DMEM control register (Reset 0x0019a019) DMC_DCFG3 


Reserved drf_t_cpst 


Type RO RW RW 


drf_a 
uto_ 


drf_t_refi 


Type RW RW 


Field Name Type Reset Description 
Value 


[31:30] RO 0 Reserved 
drf_srx_zqcl_en | [29] R/W 1’bO 
drf_period_cps | [28] R/W 1’bO 
t_en 
drf_t_cpst [27:16] | R/W 12’h19 
drf_auto_ref_p | [15] R/W 1’b1 This bit can enable or disable per bank refresh 


erbank_mode 
0: per bank refresh disable, use all bank refresh 


1: per bank refresh enable, all bank refresh does not 
work at the same time. 


drf_auto_ref_ [14] R/W 1’b1 This bit can control the mechanism of all bank 
mode refresh 


0: immediately issue auto refresh command when 
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Field Name 


SC7731E Design Specification 


Description 


current auto refresh period is counted to 0 


1: allow the current auto refresh command to be 
issued in the next auto refresh period to reduce 
collision with data transfer. 


drf_auto_ref_al 
Ics 


This bit indicates auto-refresh mode for multi-DRAM 


on bus. 


0: CSs are auto-refresh one by one 


1: CSs are auto-refresh at the same time 


If there is no refresh current issues, mode-1 is 
recommended. 


drf_auto_ref_e 
n 


This bit opens auto-refresh functions for both 
SDRAM. 


0: hardware auto-refresh function is disabled 


1: hardware auto-refresh function is enabled 


During device initialization or re-configuration, this 
bit should be cleared, and in other cases, this bit 
MUST be kept opened to guarantee data in device is 
correctly retained. 


drf_t_refi 


12’h19 


Auto-refresh interval time 
(drf_t_refi+1)*Tref <= tREFI 
Tref is clk_dmc_ref cycle(6.5MHz). 


For example, tREFI = 3.9 us, drf_t_refi = RU(3.9*6.5 - 
1) = 0x19 
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6.4.3.2.17 DMC_DCFG4 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x0110 DMC DMEM control register (Reset Ox00fac688) DMC_DCFG4 


drf_mrr_dslice ; 
Reserved | drf_mrr_bit_pattern 
se 


k =rts— “a é ERO 
Pe gt i WL a 


drf_mrr_bit_pattern 


Type RW 


Field Name Reset Description 
Value 


[31:26] Reserved 


drf_mrr_dslice | [25:24] This field select which data slice is used for MRR 
_sel readout byte. 


drf_mrr_bit_pa | [23:0] 24’hfac | This field is used to choose the 8 DQs swap mapping 
ttern 688 in one byte 


6.4.3.2.18 DMC_DCFG5 
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Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x0114 DMC DMEM control register (Reset 0x06000100) DMC_DCFG5 


drf_a 
uto 
Reserved - = drf_t_mr4 
2 mr4_ 
en 
aes 


drf_t_mr4 
PPE PPP Ree eEPE EI 
Field Name Type Reset Description 
Value 
[31:27] RO 0 Reserved 
drf_auto_derat | [26] R/W 1’b1 Auto mr4 read with AC timing derate 
e_en 
drf_auto_mr4_ | [25] R/W 1’b1 Auto mr4 read with 2-ranks, 
allcs 
1’b1: 2-ranks; 
1’b0: rank-O 
drf_auto_mr4_ | [24] R/W 1’b0 Auto mr4 read enable bit 
en 
drf_t_mr4 [23:0] R/W 24'h01 | Auto mr4 read interval time 
00 


(drf_t_mr4+1)*Tref <= Tmr4 
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Field Name ape Description 


a Tref is clk_dmc_ref cycle(6.5MHz). 


6.4.3.2.19 DMC_DCFG6 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x0118 DMC DMEM control register (Reset 0x06000800) DMC_DCFG6 


ti drf_a 
drf_auto_zqc_ uto_ 
Reserved drf_t_zqc 
sel = zqc_ 
en 
ees 


drf_t_zqc 


Type RW 


Field Name Type Reset Description 
Value 


[31:28] RO 0 Reserved 


drf_auto_zqc_s | [27:26] R/W 2’h1 Auto ZQ calibration mode selection: 


el 
2’b00: ZQINIT 
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Field Name Description 


2’b01: ZQCL 
2’b10: ZQCS 


2’b11: ZQRESET 


drf_auto_zqc_a Auto ZQ calibration with 2-ranks, 


lIcs 
1’b1: 2-ranks; 


1’b0: rank-0 


drf_auto_zqc_e Auto ZQ calibration enable bit 
n 


drf_t_zqc Auto ZQ calibration interval time 


(drf_t_zqc+1)*Tref <= Tzqc 


Tref is clk_dmc_ref cycle(6.5MHz). 


6.4.3.2.20 DMC_DCFG7 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 
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0x011C DMC DMEM control register (Reset 0x202016f1) DMC_DCFG7 
ae ai 


Type RW RW 


= drf_cmdq_busy_level drf_max_samecs_cnt Reserved 


i E 


Field Name Type Reset Description 
Value 


drf_max_write | [31:24] The maximum write ddr burst can be issued when 
_cnt both read and write request are valid 


drf_max_read_ | [23:16] The maximum read ddr burst can be issued when 
cnt both read and write request are valid 


[15:13] Reserved 


drf_cmdq_busy | [12:8] The threshold of command queue which is used to 
_level indicate almost full status. 


drf_max_same_ | [7:4] The maximum read ddr burst for the same rank can 
cs_cnt be issued when both ranks have continuous read 
request . 


Reserved 


drf_auto_refpb Unused in this version 
_en 
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6.4.3.2.21 DMC_DCFG8 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x0120 DMC DMEM control register (Reset 0x14100356) DMC_DCFG8 


drf_cmdq_timeout 


Type RW 


drf_cmdq_timeout 


Type RW 


Field Name Type Reset Description 
Value 


drf_cmdq_time | [31:0] R/W 32’h14 | Bit [31:24]: urgent timeout, maximum total urgent 
out 100356 | command can be issued when both urgent and non 


urgent request are valid, to balance non-urgent 
latency. 


Bit [23:16]: high urgent timeout, maximum high 
urgent command can be issued then both high 
urgent and low urgent request are valid, to balance 
low urgent latency. 


Bit [13]: auto clock gate disable, when 1, cmdq auto 
clock gate is disabled, for debug purpose. 


Bit [12]: cell auto clock gate disable, when 1, cmdq 
cell auto clock gate is disabled, for debug purpose. 


Bit [11]: direct active disable, when O, active 
command can be issued when command are 
received by command queue as soon as possible, to 
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Field Name Type Reset Description 
Value 


minimize read latency 

Bit [10]: read mask enable, when 1, if the central 
wbuf is almost full, the read cells with the same 
bank and rank of the first wirte cell will be masked 
to reduce write congestion. 

Bit [9]: the first cell write urgent enable, when 1 and 
the first cell is write, the first cell has the highest 
priority of all write cells with the same bank , to 
reduce write congestion. 

Bit [8]: id interleave enable, when 1, different id 
request for the same type will be executed 
interleave to reduce latency. 

Bit [2:0] : wait threshold, control bank state 
machine to stay at WAIT state at least wait threshold 
cycles before entering PRE state when there’s per 
bank refresh request, to minimize the performance 
loss caused by per bank refresh. During that time, if 
there’s read/write request to the bank, the state 
machine will return to RW state instead of going to 
PRE state. 

Other bits: unused 


6.4.3.2.22 DMC_DCFG9 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 
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0x0124 DMC low power control register (Reset 0x00001740) DMC_DCFG9 


EEE 


pe 


cmd_chip_sle 
ep 


“a k i B N i 


Field Name Type Reset Description 
Value 


drf_t_cksre drf_t_cksrx 


[31:20] RO 0 Reserved 
drf_dqspull_sh | [19] R/W 1’b1 This bit is used to close DQS pull up/down 
utdown_en automatically in low power mode 
drf_ck_shutdo | [18] R/W 1’b1 This bit is used to shutdown CLK IOs automatically in 
wn_en low power mode 
drf_cs_shutdo [17] R/W 1’b1 This bit is used to shutdown CS IOs automatically in 
wn_en low power mode 
drf_ca_shutdo | [16] R/W 1’b1 This bit is used to shutdown CA IOs automatically in 
wn_en low power mode 
cmd_chip_slee | [15:14] RO 2’hO Sleep status for each CS. 
p 
[0]: CSO 
[1]: CS1 
If one CS sleeps, the related bit is set. 
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SC7731E Design Specification 


Description 


If one CS is resumed, the related bit is cleared. 


Reserved 


drf_auto_sleep 
_dll_locked 


This bit enables when wakeup from auto sleep 
should wait DLL locked 


drf_t_cksre 


This fields indicate the clock cycles maintained in CK 
pin before entry of self-refresh 


drf_t_cksrx 


This fields indicate the clock cycles maintained in CK 
pin before exit of self-refresh 


Reserved 


drf_auto_self_r 


ef_en 


This bit is to enable automatic self refresh mode 


drf_auto_pwr_ 
down_en 


This bit is to enable automatic power down mode 


drf_auto_clk_st 
op_en 


This bit is to enable automatic clock stop when 
power down mode or self refresh mode 


6.4.3.2.23 DMC_DCFG10 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 
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0x0128 DMC DMEM control register (Reset 0xc0003000) DMC_DCFG10 
a (a i 


Type RW 


drf_lo_urgent_map 


Type RW 


Field Name aa Type Description 


drf_hi_urgent_ This field indicates how to map QOS to high urgent 
map priority. 


Bit drf_hi_urgent_map[n] is 1, means QOS equals to 
nis mapped to high urgent, otherwise not mapped 
to high urgent. 


drf_lo_urgent_ 16’h30 | This field indicates how to map QOS to low urgent 
map 00 priority. 


Bit drf_lo_urgent_map[n] is 1, means QOS equals to 
nis mapped to low urgent, otherwise not mapped to 
low urgent. 


6.4.3.2.24 DMC_DCFG11 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 
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0x012C DMC low power control register (Reset 0x00000000) DMC_DCFG11 


drf_dfs_pll_lock_cnt Reserved 


Type RW RO 


rflp_dfs_reg_s drf_dfs_reg_s 
rflp_dfs_state Reserved Reserved 
RW 


m 


Field Name Type Reset Description 
Value 


drf_dfs_pll_loc | [31:20] R/W 12’hO This fields indicate the clock cycles of clk_dmc to 


k_cnt wait PLL locked 
[19:18] RO 0 Reserved 
drf_dfs_clk_sto | [17] R/W 1’bO This bit is used to stop output clock in DFS 
p 
drf_dfs_bus_ho | [16] R/W 1’b0 This bit is used to hold AXI/AHB bus 
Id 


rflp_dfs_ state [15:12] RO 4’hO This fields indicate the state of DFS FSM 


[11:10] RO 0 Reserved 


rflp_dfs_reg se | [9:8] RO 2’hO This fields indicate which frequency timing 
| parameter are used 


[7:6] RO 0 Reserved 
drf_dfs_reg sel | [5:4] R/W 2’hO This field selects the timing parameter registers. 
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Field Name nn Description 


drf_dfs_dram_ This bit enables waiting DLL of DRAM locked when 
dll_lock_en DFS, used for DDR3 


drf_dfs_cmd_m This bit enables setting mr2 when DFS 
rw_en 


drf_dfs_dll_rst_ This bit enables DLL reset when DFS 
en 


drf_dfs_en This bit enables DFS 


6.4.3.2.25 DMC_BISTO 


Description: DMC DMEM control registers 


This register is used to configure BIST. 


0x0180 DMC BIST control register (Reset 0x00000000) DMC_BISTO 


rf_bist_sipi_bit_sel rf_bist_addr_inc 


Type RW RW RW 


rf_bist_data_p g 
Reserved Reserved rf_bist_mode 
attern_mode 


Type RW RW RO RW RO RW wo RW 
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Field Name Type Reset Description 
Value 
rf_bist_sipi_bit | [31] R/W 1’bO This bit enables only one bit to run SIPI data pattern 
_en BIST. 
rf_bist_sipi_bit | [30:26] R/W 6’hO This field selects which bit to run SIPI data pattern 
_sel BIST. 
rf_bist_addr_in | [25:16] R/W 10’hO This field indicates the address increment in BIST 
c executing. 
rf_bist_dm_tog | [15] RW 1’bO This field changes DM toggle polarity. 
gle 
rf_bist_dm_en | [14] RW 1’bO This field enables DM toggle when BIST executing. 
rf_bist_sts_clr [13] RW T’bO This field is used to clear the status of last BIST. 
rf_bist_max_ad | [12] R/W 1’bO This field enables maximum address BIST executing. 
dr_en 
[11:10] RO 0 Reserved 
rf_bist_data_pa | [9:8] R/W 2’hO This field indicates the BIST data pattern to execute 
ttern_mode 
2’b00: LFSR data pattern 
2’b01: SIPI data pattern 
2’b10: User defined data pattern 
2’b11: User defined data pattern with increment 
[7:6] RO 0 Reserved 
rf_bist_mode [5:4] R/W 2’hO This field indicates the BIST mode to execute 
2’b00: Write then read 
2’b01: Only write 
2’b10: Only read 
2’b11: Reserved 
rfbist_pass [3] RO 1’bO This field indicates if set that the BIST has finished 
without errors. 
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Field Name Description 


rfbist_done This field indicates if set that the BIST has finished 
executing. 


rf_bist_start This bit is used to start BIST. 


rf_bist_en This bit enables BIST function 


6.4.3.2.26 DMC_BIST1 


Description: DMC DMEM control registers 


This register is used to configure BIST. 


0x0184 DMC BIST control register (Reset 0x00000000) DMC_BIST1 
mr OO ANO S O 


Type RW 


rf_bist_data_len 


Type RW 


Field Name Type Reset Description 
Value 


rf_bist_data_le | [31:0] R/W 32’h00 | This field indicates the word length to generate 
n during BIST. 
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Field Name Type Reset Description 
Value 


6.4.3.2.27 DMC_BIST2 


Description: DMC DMEM control registers 


This register is used to configure BIST. 


0x0188 DMC BIST control register (Reset 0x00000000) DMC_BIST2 


rf_bist_addr_row 


Type RW 


rf_bist_addr_bank rf_bist_addr_col 


Type RW RW 


Field Name Description 


rf_bist_addr_ro | [31:16] R/W 16’hOO | This field indicates row address to start for BIST. 
w 


rf_bist_addr_cs | [15] R/W 1’b0 This field indicates rank address to start for BIST. 


rf_bist_addr_b | [14:12] R/W 4’hoo This field indicates bank address to start for BIST. 
ank 
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Field Name Type Reset Description 
Value 


rf_bist_addr_co | [11:0] 12’h00 | This field indicates column address to start for BIST. 
| 


6.4.3.2.28 DMC_BIST3 


Description: DMC DMEM control registers 


This register is used to configure BIST. 


0x018C DMC BIST control register (Reset 0x00000000) DMC_BIST3 


rf_bist_max_addr_row 


Type RW 


rf_bist_max_addr_bank rf_bist_max_addr_col 


Type RW RW RW 


Field Name Reset Description 


Value 


rf_bist_max_ad | [31:16] R/W 16’hOO | This field indicates row address to finish for BIST. 
dr_row 


rf_bist_max_ad | [15] R/W 1’bO This field indicates rank address to finish for BIST. 
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Field Name ape Description 


dr_cs 


rf_bist_max_ad This field indicates bank address to finish for BIST. 


dr_bank 


rf_bist_max_ad 12’h00 | This field indicates column address to finish for BIST. 
dr_col 


6.4.3.2.29 DMC_BIST4 


Description: DMC DMEM control registers 


This register is used to configure BIST. 


0x0190 DMC BIST control register (Reset 0x00000000) DMC_BIST4 


Reserved rf_bw_timeout_thr_bist 


Field Name Bit Type Reset Description 
Value 
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Field Name Description 


Reserved 


rf_ bw_timeout This field is used to set timeout threshold value for 
_thr_bist BIST channel. 


rf_bw_holdoff_ This field enables bandwidth holdoff function for 
en_bist BIST channel 


Reserved 


rf_bw_thr_bist This field is used to set bandwidth holdoff threshold 
value for BIST channel. 


rf_pri_bist This field indicates BIST channel priority. 


O is the lowest priority and 15 is the highest priority 


6.4.3.2.30 DMC_BIST5 


Description: DMC DMEM control registers 


This register is used to configure BIST. 
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0x0194 DMC BIST control register (Reset 0x00000000) DMC_BIST5 
ce a ee) 


Type RW 


rf_bist_data_mask 


Type RW 


Field Name Type Reset Description 
Value 


rf_bist_data_m | [31:0] 32’hO This field indicates the mask bits for each DQ bit 
ask 


6.4.3.2.31 DMC_BIST6 


Description: DMC DMEM control registers 


This register is used to configure BIST. 
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0x0198 DMC BIST control register (Reset 0x00000000) DMC_BIST6 
ee ee 


Type RW 


rf_bist_data_Ifsr_seed 


Type RW 


Field Name Type Reset Description 
Value 


rf_bist_data_lfs | [31:0] 32’h00 | This seed is used to generate LFSR data pattern 
r_seed 


6.4.3.2.32 DMC_BIST7 - DMC_BIST14 


Description: DMC DMEM control registers 


This register is used to configure BIST. 
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0x019C DMC BIST control register (Reset OxEEEF7BDE) DMC_BIST7 
0x01A0 DMC BIST control register (Reset 0x4210DB6E) DMC_BIST8 
0x01A4 DMC BIST control register (Reset 0x92488888) DMC_BIST9 
0x01A8 DMC BIST control register (Reset 0xC7878787) DMC_BIST10 
0x01AC DMC BIST control register (Reset 0x33331C71) DMC_BIST11 
0x01B0 DMC BIST control register (Reset 0x00000055) DMC_BIST12 
0x01B4 DMC BIST control register (Reset 0x00000000) DMC_BIST13 


0x01B8 DMC BIST control register (Reset 0x00000000) DMC_BIST14 


rf_bist_data_sipi_x_pattern 


Type RW 


rf_bist_data_sipi_x_pattern 


Type RW 


Field Name Type Reset Description 
Value 


rf_bist_data_si | [31:0] R/W 32’hO0O | This field indicates the BIST SIPI data pattern or user 
pi_x_pattern data pattern. 


6.4.3.2.33 DMC_BIST15 


Description: DMC DMEM control registers 


This register is used to configure BIST. 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 284 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


0x01BC DMC BIST control register (Reset 0x00000000) DMC_BIST15 
ee ee Ld 


Type RW 


rf_bist_outputO_pattern 


Type RW 


Field Name Type Reset Description 
Value 


rf_bist_outputO | [31:0] R/W 32’h00 | This field is used to tie the output DQ bit to 0 
_pattern 


6.4.3.2.34 DMC_BIST16 


Description: DMC DMEM control registers 


This register is used to configure BIST. 
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0x01CO DMC BIST control register (Reset 0x00000000) DMC_BIST16 
Doran Ld 


Type RW 


rf_bist_output1_pattern 


Type RW 


Field Name Type Reset Description 
Value 


rf_bist_output1 | [31:0] R/W 32’h00 | This field is used to tie the output DQ bit to 1 
_pattern 


6.4.3.2.35 DMC_BIST17 


Description: DMC DMEM control registers 


This register is used to configure BIST. 
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0x01C4 DMC BIST control register (Reset 0x00000000) DMC_BIST17 


rfbist_fail_data 


Type 


rfbist_fail_data 


Type 


Field Name Type Reset Description 
Value 


rfbist_fail_data | [31:0] os 32’h00 | This field indicates the failed data captured. 


6.4.3.2.36 DMC_BIST18 


Description: DMC DMEM control registers 


This register is used to configure BIST. 
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0x01C8 DMC BIST control register (Reset 0x00000000) DMC_BIST18 


rfbist_expect_data 


Type 


rfbist_expect_data 


Type 


Field Name Type Reset Description 
Value 


rfbist_expect_d | [31:0] E 32’h00 | This field indicates the expected data. 
ata 


6.4.3.2.37 DMC_BIST19 


Description: DMC DMEM control registers 


This register is used to configure BIST. 
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0x01CC DMC BIST control register (Reset 0x00000000) DMC_BIST19 


rfbist_fail_addr 


Type 


rfbist_fail_addr 


Type 


Field Name aia Description 


rfbist_fail_addr | [31:0] 32’h00 | This field indicates the address of the failed data 
captured.(last fail bist_address) 


6.4.3.2.38 DMC_BIST20 


Description: DMC DMEM control registers 


This register is used to configure BIST. 
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0x01D0 DMC BIST control register (Reset 0x00000000) DMC_BIST20 


Reserved rfbist_fail_n 


Type 


fbist_fail_patt 
km Wav 
ern_type 
= — B M 


Field Name Type Reset Description 
Value 


[31:24] Reserved 


rfbist_fail_n [23:16] This field indicates the failed count of BIST. 


[15:10] Reserved 


rfbist_fail_patt | [9:8] This field indicates the failed type of SIPI data 
ern_type pattern. 


[7:5] Reserved 


rfbist_fail_patt | [4:0] This field indicates the failed bit of SIPI data pattern. 
ern_bit 


6.4.3.2.39 DMC_DTMGO 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 
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0x0200 DMC timing config register (Reset 0x24090809, FO) DMC_DTMG0_FO 
0x0240 DMC timing config register (Reset 0x24070607, F1) DMC_DTMGO_F1 
0x0280 DMC timing config register (Reset 0x23060506, F2) DMC_DTMGO_F2 


0x02CO DMC timing config register (Reset 0x22050405, F3) DMC_DTMG0O_F3 


De i lf alae on ical pl ie Fe 


Type RW RW RW 


AWA 

MEE HENEHH 

al al Ea eal ac | a Gl a a 

i COR 
RW RW 


i iH HEHHE 
Field Name Type Reset Description 

Value 
drf_t_ccd [31:28] R/W 4’h2 Timing parameter: tCCD 


T is clk_dmce cycle, that is, external memory clock 
cycle. 


drf_t_rrd [27:24] R/W 4’h4 Timing parameter: tRRD 


T is clk_dmce cycle, that is, external memory clock 


cycle. 
[23:21] RO 0 Reserved 
drf_t_rpab [20:16] R/W 5’hO Timing parameter: tRPAB 


T is clk_dme cycle, that is, external memory clock 


cycle. 
[15:13] RO 0 Reserved 
drf_t_rcd [12:8] R/W 5’h8 Timing parameter: tRCD 


T is clk_dmce cycle, that is, external memory clock 
cycle. 
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Field Name Description 


Reserved 


Timing parameter: tRP 


T is clk_dmce cycle, that is, external memory clock 
cycle. 


6.4.3.2.40 DMC_DTMG1 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x0204 DMC timing config register (Reset 0x02080802, FO) DMC_DTMG1_F0O 
0x0244 DMC timing config register (Reset 0x02070702, F1) DMC_DTMG1_F1 
0x0284 DMC timing config register (Reset 0x02060601, F2) DMC_DTMG1_F2 


0x02C4 DMC timing config register (Reset 0x02050601, F3) DMC_DTMG1_F3 


drf_t_rtr Reserved drf_t_wtr 


RW RW 


Field Name Type Reset Description 
Value 
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Field Name Description 


Reserved 


drf_t_rtr Timing parameter: read-to-read turn-around time 
between different CSs 


T is clk_dmce cycle, that is, external memory clock 
cycle. 


[23:21] Reserved 


drf_t_wtr [20:16] Timing parameter: write-to-read turn-around time 


T is clk_dmce cycle, that is, external memory clock 
cycle. 


[15:12] Reserved 


drf_t_rtw [11:8] Timing parameter: read-to-write turn-around time 


T is clk_dmce cycle, that is, external memory clock 
cycle. 


Reserved 


drf_t_rtp Timing parameter: read-to-precharge turn-around 


time 


T is clk_dmce cycle, that is, external memory clock 
cycle. 


6.4.3.2.41 DMC_DTMG2 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 
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0x0208 DMC timing config register (Reset 0x34202c38, FO) DMC_DTMG2_F0O 
0x0248 DMC timing config register (Reset 0x2c20242f, F1) DMC_DTMG2_F1 
0x0288 DMC timing config register (Reset 0x23202026, F2) DMC_DTMG2_F2 
0x02C8 DMC timing config register (Reset 0x1a20181c, F3) DMC_DTMG2_F3 
ce ee es er ee eae ee ee ec 
Da a 


Type RW RW 


drf_t_wr drf_t_xsr 


= B 


Field Name Description 


Timing parameter: tRFC 


T is clk_dmce cycle, that is, external memory clock 
cycle. 


drf_t_rfcpb Timing parameter: tRFCpb 


T is clk_dmce cycle, that is, external memory clock 
cycle. 


drf_t_wr [15:10] Timing parameter: tWR 


T is clk_dmce cycle, that is, external memory clock 
cycle. 


drf_t_xsr 10h38 | Timing parameter: tXSR 


T is clk_dmce cycle, that is, external memory clock 
cycle. 
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6.4.3.2.42 DMC_DTMG3 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x020C DMC timing config register (Reset 0x35021411, FO) DMC_DTMG3_FO 
0x024C DMC timing config register (Reset 0x3502110E, F1) DMC_DTMG3_F1 
0x028C DMC timing config register (Reset 0x34020e0c, F2) DMC_DTMG3_F2 


0x02CC DMC timing config register (Reset 0x34020A09, F3) DMC_DTMG3_F3 


“ejo oo | ~~ i oT O 
RW 


Type RW RW 


drf_t_faw Reserved drf_t_ras 


= j 


Field Name Reset Description 
Value 


drf_t_cke [31:28] R/W 4’h3 Timing parameter: tCKE 


T is clk_dmce cycle, that is, external memory clock 
cycle. 


drf_t_xp [27:24] R/W 4’h5 Timing parameter: tXP 


T is clk_dmce cycle, that is, external memory clock 
cycle. 
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Field Name Description 


Reserved 


drf_t_mrd Timing parameter: tMRD (tMRW in LPDDR2) 


T is clk_dmce cycle, that is, external memory clock 
cycle. 


drf_t_faw Timing parameter: tFAW 


T is clk_dmce cycle, that is, external memory clock 
cycle. 


Reserved 


drf_t_ras Timing parameter: tRAS-MIN 


T is clk_dmce cycle, that is, external memory clock 
cycle. 


6.4.3.2.43  DMC_DTMG4 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 
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0x0210 DMC timing config register (Reset 0x000c0403, FO) DMC_DTMG4_FO 
0x0250 DMC timing config register (Reset 0x000a0302, F1) DMC_DTMG4_F1 
0x0290 DMC timing config register (Reset 0x00090302, F2) DMC_DTMG4_F2 
0x02D0 DMC timing config register (Reset 0x00080201, F3) DMC_DTMG4_F3 
Pa ae a a i a ise ee 


Type RW 


Aww 

* eee | 

ia Gl Di i ic] eli [Ll il a a 

oa “" ii | 
Type RW RW 


Field Name Reset Description 
Value 


Reserved 


drf_rdata_laten Timing adjustment: read data latency 


cy 
The unit is clk_dmc cycle. 


[15:12] Reserved 


drf_wdm_laten | [11:8] Timing adjustment: write DM latency 
cy 


The unit is clk_dmc cycle. 


Reserved 


drf_wdata_late Timing adjustment: write data latency 


ncy 
The unit is clk_dmc cycle. 
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6.4.3.2.44 DMC_DTMG5 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x0214 DMC timing config register (Reset 0x00000000, FO) DMC_DTMG5_FO 
0x0254 DMC timing config register (Reset 0Ox00000000, F1) DMC_DTMG5_F1 
0x0294 DMC timing config register (Reset 0Ox00000000, F2) DMC_DTMG5_F2 
0x02D4 DMC timing config register (Reset 0x00000000, F3) DMC_DTMG5_F3 
asa a fe sfc ee a Fc ea 
id a \ Ce 


Type RW 


| Reserved drf_data_oe_dly 


Type RW 


Field Name Description 


drf_data_oe_se | [31:16] Timing adjustment: DQ output enable expand 


| 
The unit is clk_dmc_2x cycle. 


Reserved 


drf_data_oe_dl Timing adjustment: DQ output enable delay 


y 
The unit is clk_dmc cycle. 
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6.4.3.2.45 DMC_DTMG6 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x0218 DMC timing config register (Reset 0x010044EB, FO) DMC_DTMG6_FO 
0x0258 DMC timing config register (Reset 0x004033EA, F1) DMC_DTMG6_F1 
0x0298 DMC timing config register (Reset 0x001022E8, F2) DMC_DTMG6_F2 
0x02D8 DMC timing config register (Reset 0x001022E8, F3) DMC_DTMG6_F3 
as a fe ss fic ec ee a icc ea 
"Jooo "|O O) 


Type RW 


| Reserved drf_dqs_oe_dly 


Type RW 


Field Name Description 


drf_dqs_oe_sel | [31:16] Timing adjustment: DQS output enable expand 


The unit is clk_dmc_2x cycle. 


Reserved 


drf_dqs_oe dly Timing adjustment: DQS output enable delay 


The unit is clk_dmc cycle. 
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6.4.3.2.46 DMC_DTMG7 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x021C DMC timing config register (Reset 0x00000000, FO) DMC_DTMG7_FO 
0x025C DMC timing config register (Reset 0Ox00000000, F1) DMC_DTMG7_F1 
0x029C DMC timing config register (Reset 0Ox00000000, F2) DMC_DTMG7_F2 
0x02DC DMC timing config register (Reset 0x00000000, F3) DMC_DTMG7_F3 
a i ca i os cel fed ela 
ad a Ce 


Type RW 


esl cal [cles 5 a el al 


Type RW 


Field Name Description 


drf_dqs_out_se | [31:16] 16’h01 | Timing adjustment: DQS output expand 


| 80 
The unit is clk_dmc_2x cycle. 


Reserved 


drf_dqs_out_dl Timing adjustment: DQS output delay 


y 
The unit is clk_dmc cycle. 
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6.4.3.2.47 DMC_DTMG8 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x0220 DMC timing config register (Reset 0x00000000, FO) DMC_DTMG8_FO 
0x0260 DMC timing config register (Reset 0Ox00000000, F1) DMC_DTMG8_F1 
0x02A0 DMC timing config register (Reset 0x00000000, F2) DMC_DTMG8_F2 
0x02E0 DMC timing config register (Reset 0x00000000, F3) DMC_DTMG8_F3 
ee tl ie sD isa el ea [ee 
al S Āā) 


Type RW 


Ba E ARTA AA 


Type RW 


Field Name Description 


drf_data_ie_sel | [31:16] 16’h01 | Timing adjustment: DQ input enable expand 


80 
The unit is clk_dmc_2x cycle. 


Reserved 


drf_data_ie_dly Timing adjustment: DQ input enable delay 


The unit is clk_dmc cycle. 
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6.4.3.2.48 DMC_DTMG9 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x0224 DMC timing config register (Reset 0Ox00000000, FO) DMC_DTMG9_FO 
0x0264 DMC timing config register (Reset 0Ox00000000, F1) DMC_DTMG9_F1 
0x02A4 DMC timing config register (Reset 0Ox00000000, F2) DMC_DTMG9_F2 
0x02E4 DMC timing config register (Reset 0x00000000, F3) DMC_DTMG9_F3 
es a it ie sD es ie en [ee 
al S O N) 


Type RW 


ee Ee EA 


Type RW 


Field Name Description 


drf_dqs_ie_sel | [31:16] 16’h01 | Timing adjustment: DQS input enable expand 


80 
The unit is clk_dmc_2x cycle. 


Reserved 


drf_dqs_ie dly Timing adjustment: DQS input enable delay 


The unit is clk_dmc cycle. 
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6.4.3.2.49 DMC_DTMG10 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x0228 DMC timing config register (Reset 0Ox00000000, FO) DMC_DTMG10_FO 
0x0268 DMC timing config register (Reset Ox00000000, F1) DMC_DTMG10_F1 
0x02A8 DMC timing config register (Reset 0x00000000, F2) DMC_DTMG10_F2 
0x02E8 DMC timing config register (Reset 0x00000000, F3) DMC_DTMG10_F3 
es tl a ie sD clap fae 
al M \ Ce 


Type RW 


ee Ee a A 


Type RW 


Field Name Description 


drf_dqs_gate_s | [31:16] 16’h01 | Timing adjustment: DQS gate expand 


el 80 
The unit is clk_dmc_2x cycle. 


Reserved 


drf_dqs_gate_d Timing adjustment: DQS gate delay 


ly 
The unit is clk_dmc cycle. 
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6.4.3.2.50 DMC_DTMG11 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x022C DMC timing config register (Reset 0x20801004, FO) DMC_DTMG11_F0O 
0x026C DMC timing config register (Reset 0x00001003, F1) DMC_DTMG11_F1 
0x02AC DMC timing config register (Reset 0x00001002, F2) DMC_DTMGi11_F2 


0x02EC DMC timing config register (Reset 0x00001101, F3) DMC_DTMG11_F3 


drf_t_zq drf_dll_auto_cnt 


Type RW RW 


drf_dll_auto_cnt a = drf_dfs_mrw_mr2 


já B K 


Field Name Description 


drf_t_zq [31:20] R/W 12’hO Timing parameter: tZQ 


T is clk_dme cycle, that is, external memory clock 


cycle. 

drf_dil_auto_c | [19:12] | R/W 1’b0 

nt 

drf_io_ib2_en [11] R/W T’bO This bit is used to enable IO work in IB2 mode to 
save IO power 
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Field Name Description 


drf_pll_bypass_ This bit is used to set deskew-PLL bypass mode. 
mode 


drf_dll_satu_m This bit is used to enable DLL work in saturation 
ode mode 


drf_dll_half_m This bit is used to enable DLL work in half cycle 
ode mode 


drf_dfs_ mrw_ This field indicates the MR2 value used to change 
mr2 RL/WL when DFS 


6.4.3.2.51 DMC_DTMG12 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 
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0x0230 DMC timing config register (Reset 0x00000000, FO) DMC_DTMG12_F0O 
0x0270 DMC timing config register (Reset 0x00000000, F1) DMC_DTMG12_F1 
0x02B0 DMC timing config register (Reset 0Ox00000000, F2) DMC_DTMG12_F2 


0x02F0 DMC timing config register (Reset 0x00000000, F3) DMC_DTMG12_F3 


ir Fs ee i eal a ale Vn ic Ea (a 


Type RW RW 


drf_ 


drf_dll_satu_cnt drf_dll_init_cnt 


a a 
Field Name Type Reset Description 

Value 
drf_t_refpb [31:20] R/W 12’hO Timing parameter: tREFPB 


T is clk_dmce cycle, that is, external memory clock 
cycle. 


[19:18] RO 0 Reserved 


drf_t_derate [17:16] R/W 2’hO Timing parameter: tDERATE, for AC timing derate in 
high temperature. 


T is clk_dmce cycle, that is, external memory clock 


cycle. 
drf_dil_clk_mo | [15] R/W 1’bO 
de 
drf_dil_satu_cn | [14:8] R/W 7’hO 
t 
[7] RO 0 Reserved 
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Field Name Reset Description 
Value 


drf_dll_init_cnt 7’hO This field is used to configure DLL searching start 


value 


6.4.3.2.52 DMC_DTMG13 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x0234 DMC timing config register (Reset 0x00000000, FO) DMC_DTMG13_F0O 
0x0274 DMC timing config register (Reset 0x00000000, F1) DMC_DTMG13_F1 
0x02B4 DMC timing config register (Reset 0Ox00000000, F2) DMC_DTMG13_F2 


0x02F4 DMC timing config register (Reset 0x00000000, F3) DMC_DTMG13_F3 


drf_pwr_down_idle_cnt 


Type RW 


drf_self_ref_idle_cnt 


Type RW 


Field Name Type Reset Description 
Value 


drf_pwr_down | [31:16] R/W 16’h10 | This fields indicate the DRAM idle cycles before 
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Field Name E Description 


_idle_cnt putting DRAM into power down 


drf_self_ref_idl : 16’h20 | This fields indicate the DRAM idle cycles before 
e_cnt 0 putting DRAM into self-refresh 


6.4.3.2.53 DMC_CFG_DLLx 


Description: DMC DLL configuration register 


This register is used to configure DLL information. 


0x0300 DMC_CFG_DLL_AC 
0x0400 DMC_CFG_DLL_DSO 
0x0500 DMC DLL configuration register (Reset 0x62220000) DMC_CFG_DLL_DS1 
0x0600 DMC_CFG_DLL_DS2 


0x0700 DMC_CFG_DLL_DS3 


rf_dll_lock_wait rf_dil_pd_cnt rf_di_cpst_thr 


rf_dll i T = Re rf_dll 
clk | _err_ a = Reserved 


me | B i 
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Field Name 


SC7731E Design Specification 


Description 


rf_dll_lock_wai | [31:28] 
t 


This field indicates the cycles to wait the DLL lock 
internal signals 


rf_dil_auto_err | [27] 
_clr 


This bit enables DLL automatically clear when meet 
error 


rf dll_pd_cnt [26:24] 


This field is the sum of the delay cells from phase1 to 
phase2. 


rf_dl_cpst_thr [23:16] 


This field is the threshold to start one compensation 


rf_dil_en [15] 


This bit enables the DLL. 


0: the DLL is disabled 


1: the DLL is enabled 


rf_dl_clk_sel 


rf_dll_err_clr 


This bit is used to clear DLL error in 
DMC_STS_DLL[29], when write 1 to this bit 


rf_dl_cpst_auto 


_ref_en 


This bit is used to enable automatic compensation 
when all bank auto refresh. 


rf_dl_cpst_star 
t 


This bit is used to start compensation one time. 


rf_dl_cpst_en 


This bit enables the DLL compensation. 


0: the DLL compensation is disabled 


1: the DLL compensation is enabled 


rf_dll_auto_clr 
en 


This field enables automatically reset DLL 


rf_dll_clr 


This field is to reset DLL 


Reserved 
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6.4.3.2.54 DMC_STS_DLLx 


Description: DMC DLL status register 


This register is used to configure DLL information. 


0x0304 DMC_STS_DLL_AC 
0x0404 DMC_STS_DLL_DSO 
0x0504 DMC DLL status register (Reset 0x007f0000) DMC_STS_DLL_DS1 
0x0604 DMC_STS_DLL_DS2 


0x0704 DMC_STS_DLL_DS3 


rfdl_ 
Reserved rfdll_st cpst_ Reserved 
st 


Reserved rfdll_cnt 


Type 


Field Name 


[31:30] RO 0 Reserved 
rfdil_error [29] RO 1’bO This field is set if DLL error happens 
rfdil_locked [28] RO 1’bO This field indicates DLL is locked or not 
V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 310 of 3034 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GF SPREADTRUM SC7731E Design Specification 


Field Name Description 


1: DLL LOCKED 


0: DLL UNLOCKED 


rfdll_st [27:25] This fields show the state of DLL FSM 


rfdl_cpst_st [24] This field shows the state of DLL CPST FSM 


[23:7] Reserved 


rfdll_cnt [6:0] This field indicate the count of delay cells for one 


clk_dmce cycle 


6.4.3.2.55 DMC_xxx_DL_AC(DSx) 


Description: DMC delay line control register 


These registers are used to configure the DMEM delay lines in DMC PHY. 


DMC_CLKWR_DL_AC 0x0308 clkwr_dl_ac 
DMC_CLKWR_DL_DSO 0x0408 clkwr_dl_0O 
DMC_DQSIN POS DL_DSO 0x040C dqs_in_pos dl_0 
DMC_DQSIN_NEG_DL_DSO 0x0410 dqs_in_neg dl_0O 
DMC_DQSGATE_DL_DSO 0x0414 dqs_gate_dl_0 
DMcC_CLKWR_DL_DS1 0x0508 clkwr_dl_1 
DMC_DQSIN_ POS DL_DS1 0x050C dqs_in_pos dl_1 
DMC_DQSIN_NEG_DL_DS1 0x0510 dqs_in_neg dl 1 
DMC_DQSGATE_DL_DS1 0x0514 dqs_gate dl 1 
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DMC_CLKWR_DL_DS2 0x0608 clkwr_dl_2 
DMC_DQSIN_POS_DL_DS2 0x060C dqs_in_pos dl 2 
DMC_DQSIN_NEG_DL_DS2 0x0610 dqs_in_neg dl 2 
DMC_DQSGATE_DL_DS2 0x0614 dqs_gate dl 2 
DMC_CLKWR_DL_DS3 0x0708 clkwr_dl_3 
DMC_DQSIN_POS_DL_DS3 0x070C dqs_in_pos dl 3 
DMC_DQSIN_NEG_DL_DS3 0x0710 dqs_in_neg dl_3 
DMC_DQSGATE_DL_DS3 0x0714 dqs_gate dl 3 
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0x0308 
0x0408 
0x040C 
0x0410 
0x0414 
0x0508 
0x050C 
0x0510 
DMC delay line control register 
0x0514 
(Reset 0x00000000) 
0x0608 
0x060C 
0x0610 
0x0614 
0x0708 
0x070C 


0x0710 


0x0714 


rf_xxx_cpst_qt rfdl_xxx_qtr_c rf_xxx_qtr_dl_ 
r_offset nt sel 


RW RO RW RO 


Rese Rese 
rfdl_xxx_cnt 
rved rved 

Tve E ë ° B 
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DMC_CLKWR_DL_AC 


DMC_CLKWR_DL_DSO 


DMC_DQSIN_POS_DL_DSO 


DMC_DQSIN_NEG_DL_DSO 


DMC_DQSGATE_DL_DSO 


DMC_CLKWR_DL_DS1 


DMC_DQSIN_POS_DL_DS1 


DMC_DQSIN_NEG_DL_DS1 


DMC_DQSGATE_DL_DS1 


DMC_CLKWR_DL_DS2 


DMC_DQSIN_POS_DL_DS2 


DMC_DQSIN_NEG_DL_DS2 


DMC_DQSGATE_DL_DS2 


DMC_CLKWR_DL_DS3 


DMC_DQSIN_POS_DL_DS3 


DMC_DQSIN_NEG_DL_DS3 


DMC_DQSGATE_DL_DS3 


aS Ale See eee eae eee 


rf_xxx_cpst_offset 


RW 


Cea Ea ea aA ana a a Va cae i 


rf_xxx_dl_sel 


RW 
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Field Name Description 


rf_xxx_cpst_en This field enables the delay line to be compensated 
automatically by DLL 


rf_xxx_cpst_off This field enables to plus or to minus the offset value 
set_minus when DLL CPST, 


0: Plus offset 


1: Minus offset 


rf_xxx_cpst_qtr | [29:28] This fields are used to set the offset quarter delay 
_ offset value of DLL CPST 


rfdl_xxx_qtr_cn | [27:26] This field indicate the count of quarter delay 


t 


rf_xxx_qtr_dl_s | [25:24] This field controls quarter delay value of delay line 
el 


[23] Reserved 


rf_xxx_cpst_off | [22:16] This fields are used to set the offset delay value of 
set DLL CPST 


[15] Reserved 


rfdl_xxx_cnt [14:8] This field indicate the count of delay 


[7] Reserved 


rf_xxx_dl_sel This field controls delay value of delay line 


6.4.3.2.56 DMC_ADDR_OUTO_DL_AC 


Description: DMC delay line control register 


These registers are used to configure the DMEM delay lines in DMC PHY. 
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0x030C DMC delay line DLO control register (Reset 0x00000000) DMC_ADDR_OUTO_DL_AC 


Reserved rf_a3_out_dl_sel_ac Reserved rf_a2_out_dl_sel_ac 


Field Name Reset Description 
Value 


[31:29] Reserved 


rf_a3_out_dl_s | [28:24] This field controls delay value of A3 output delay line 
el_ac 


[23:21] Reserved 


rf_a2_out_dl_s | [20:16] This field controls delay value of A2 output delay line 
el_ac 


[15:13] Reserved 


rf_al_out_dl_s | [12:8] This field controls delay value of A1 output delay line 


el_ac 


[7:5] Reserved 


rf_aO_out_dl_s | [4:0] This field controls delay value of AO output delay line 
el_ac 


6.4.3.2.57 DMC_ADDR_OUT1_DL_AC 
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Description: DMC delay line control register 


These registers are used to configure the DMEM delay lines in DMC PHY. 


DMC delay line DL1 control register 
0x0310 DMC_ADDR_OUT1_DL_AC 
(Reset 0x00000000) 


"e T Dny 
M a 


ka oo ae ictal 


Field Name Type Reset Description 
Value 
[31:29] RO 0 Reserved 


rf_a7_out_dl_s | [28:24] R/W 5’hO This field controls delay value of A7 output delay line 
el_ac 


[23:21] RO 0 Reserved 


rf_a6 out dl_s | [20:16] R/W 5’hO This field controls delay value of A6 output delay line 
el_ac 


[15:13] RO 0 Reserved 


rf_a5_out_dl_s | [12:8] R/W 5’hO This field controls delay value of A5 output delay line 
el_ac 


[7:5] RO 0 Reserved 
rf_a4_out_dl_s | [4:0] R/W 5’hO This field controls delay value of A4 output delay line 
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Field Name Type Reset Description 
Value 


= — 


6.4.3.2.58 DMC_ADDR_OUT2_DL_AC 


Description: DMC delay line control register 


These registers are used to configure the DMEM delay linesin DMC PHY. 


DMC delay line DL2 control register 
0x0314 DMC_ADDR_OUT2_DL_AC 
(Reset 0x00000000) 


m 


Type 


ae cial — 
RW RW 


Type 


Field Name Reset Description 
Value 


[31:13] RO 0 Reserved 


rf_a9_out_dl_s | [12:8] R/W 5’hO This field controls delay value of A9 output delay line 
el_ac 
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Field Name Reset Description 


Value 


Reserved 


rf_a8_out_dl_s : This field controls delay value of A8 output delay line 
el_ac 


6.4.3.2.59 DMC_CMD_OUT_DL_AC 


Description: DMC delay line control register 


These registers are used to configure the DMEM delay lines in DMC PHY. 


DMC delay line DLO control register 
0x0318 DMC_CMD_OUT_DL_AC 
(Reset 0x00000000) 


ey ae 


— aaa 


Field Name Reset Description 
Value 


[31:29] RO 0 Reserved 


rf_clk_out_dl_s | [28:24] R/W 5’hO This field controls delay value of DRAM clock output 
el_ac delay line 
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Field Name Description 


Reserved 


rf_cke_out_dl_ This field controls delay value of cke output delay 
sel_ac line 


Reserved 


rf_csn1_out_dl This field controls delay value of csn1 output delay 
_sel_ac line 


Reserved 


rf_csnO_out_dl This field controls delay value of csnO output delay 


_sel_ac line 


6.4.3.2.60 DMC_IOMUX_SEL_AC 


Description: DMC AC slice IOMUX control register 


These registers are used to configure the IOMUX select in DMC PHY AC slice. 
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DMC AC slice IOMUX control register 
0x0380 DMC_IOMUX_SEL_AC 
(Reset 0x00000000) 


Reserved Reserved 
el sel 


m] O MM EF 


Reserved 


Type RO RW RW RW RW 


Field Name Type Reset Description 
Value 


[31:22] RO 0 Reserved 
rf_phy_io_clk_s | [21] R/W 1’bO This field controls IO CLK iomux select. 
el 
rf_phy_io_cke_ | [20] R/W 1’bO This field controls IO CKE iomux select. 
sel 

[19:18] RO 0 Reserved 
rf_phy_io_csn1 | [17] R/W 1’bO This field controls IO CSN1 iomux select. 
_sel 
rf_phy_io_csnO | [16] R/W 1’b0O This field controls IO CSNO iomux select. 
_sel 

[15:10] RO 0 Reserved 
rf_phy_io_ca9_ | [9] R/W 1’bO This field controls IO CA9 iomux select. 
sel 
rf_phy_io_ca8_ | [8] R/W 1’bO This field controls IO CA8 iomux select. 
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Field Name Description 


sel 


rf_phy_io_ca7_ This field controls IO CA7 iomux select. 
sel 


rf_phy_io_ca6_ This field controls IO CA6 iomux select. 
sel 


rf_phy_io_ca5_ This field controls IO CA5 iomux select. 
sel 


rf_phy_io_ca4_ This field controls IO CA4 iomux select. 
sel 


rf_phy_io_ca3_ This field controls IO CA3 iomux select. 
sel 


rf_phy_io_ca2_ This field controls IO CA2 iomux select. 
sel 


rf_phy_io_ca1_ This field controls IO CA1 iomux select. 
sel 


rf_phy_io_caO_ This field controls IO CAO iomux select. 


sel 


6.4.3.2.61 DMC_IOMUX_OUT_AC 


Description: DMC AC slice IOMUX control register 


These registers are used to configure the IOMUX output in DMC PHY AC slice. 
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DMC AC IOMUX control register 
0x0384 DMC_IOMUX_OUT_AC 
(Reset 0x00000000) 


Reserved Reserved 
ut out 


m] O MM EF 


Reserved 


Type RO 


Field Name Type Reset Description 
Value 


[31:22] RO 0 Reserved 
rf_phy_io_clk_ | [21] R/W 1’bO This field controls IO CLK iomux output. 
out 
rf_phy_io_cke_ | [20] R/W 1’bO This field controls IO CKE iomux output. 
out 

[19:18] RO 0 Reserved 
rf_phy_io_csn1 | [17] R/W 1’bO This field controls IO CSN1 iomux output. 
_out 
rf_phy_io_csnO | [16] R/W 1’b0O This field controls IO CSNO iomux output. 
_out 

[15:10] RO 0 Reserved 
rf_phy_io_ca9_ | [9] R/W 1’bO This field controls IO CA9 iomux output. 
out 
rf_ phy_io_ca8_ | [8] R/W 1’bO This field controls IO CA8 iomux output. 
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Field Name Description 


out 


rf_phy_io_ca7_ This field controls IO CA7 iomux output. 
out 


rf_phy_io_ca6_ This field controls IO CA6 iomux output. 
out 


rf_phy_io_ca5_ This field controls IO CA5 iomux output. 
out 


rf_phy_io_ca4_ This field controls IO CA4 iomux output. 
out 


rf_phy_io_ca3_ This field controls IO CA3 iomux output. 
out 


rf_phy_io_ca2_ This field controls IO CA2 iomux output. 
out 


rf_phy_io_ca1_ This field controls IO CA1 iomux output. 
out 


rf_phy_io_caO_ This field controls IO CAO iomux output. 


out 


6.4.3.2.62 DMC_IOMUX_OE_AC 


Description: DMC AC IO control register 


These registers are used to configure the IOMUX output enable in DMC PHY AC slice. 
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DMC AC IOMUX control register 
0x0388 DMC_IOMUX_OE_AC 
(Reset 0x00000000) 


Reserved Reserved 
oe 


m] ooo e 


Reserved 


Type RO RW RW RW Rw | RW 


Field Name Type Reset Description 
Value 


[31:22] RO 0 Reserved 
rf_phy_io_clk_ | [21] R/W 1’bO This field controls IO CLK iomux output enable. 
oe 
rf_phy_io_cke_ | [20] R/W 1’bO This field controls IO CKE iomux output enable. 
oe 

[19:18] RO 0 Reserved 
rf_phy_io_csn1 | [17] R/W 1’bO This field controls IO CSN1 iomux output enable. 
_oe 
rf_phy_io_csnO | [16] R/W 1’b0O This field controls IO CSNO iomux output enable. 
_oe 

[15:10] RO 0 Reserved 
rf_phy_io_ca9_ | [9] R/W 1’bO This field controls IO CA9 iomux output enable. 
oe 
rf_ phy_io_ca8_ | [8] R/W 1’bO This field controls IO CA8 iomux output enable. 
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Field Name Description 


oe 


rf_phy_io_ca7_ This field controls IO CA7 iomux output enable. 
oe 


rf_phy_io_ca6_ This field controls IO CA6 iomux output enable. 
oe 


rf_phy_io_ca5_ This field controls IO CA5 iomux output enable. 
oe 


rf_phy_io_ca4_ This field controls IO CA4 iomux output enable. 
oe 


rf_phy_io_ca3_ This field controls IO CA3 iomux output enable. 
oe 


rf_ phy_io_ca2_ This field controls IO CA2 iomux output enable. 
oe 


rf_phy_io_ca1_ This field controls IO CA1 iomux output enable. 
oe 


rf_phy_io_caO_ This field controls IO CAO iomux output enable. 


oe 


6.4.3.2.63 DMC_IOMUX_IE_AC 


Description: DMC AC slice IOMUX control register 


These registers are used to configure the IOMUX input enable in DMC PHY AC slice. 
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DMC AC IOMUX control register 
0x038C DMC_IOMUX_IE_AC 
(Reset 0x00000000) 


Reserved k p Reserved 
e 


m] et 


Reserved 


Field Name Type Reset Description 
Value 

[31:22] RO 0 Reserved 
rf_phy_io_clk_i | [21] R/W 1’bO This field controls IO CLK iomux input enable. 
e 
rf_phy_io_cke_ | [20] R/W 1’bO This field controls IO CKE iomux input enable. 
ie 

[19:18] RO 0 Reserved 
rf_phy_io_csn1 | [17] R/W 1’bO This field controls IO CSN1 iomux input enable. 
_ie 
rf_phy_io_csnO | [16] R/W 1’b0O This field controls IO CSNO iomux input enable. 
_ie 

[15:10] RO 0 Reserved 
rf_phy_io_ca9_ | [9] R/W 1’bO This field controls IO CA9 iomux input enable. 
ie 
rf_phy_io_ca8_ | [8] R/W 1’bO This field controls IO CA8 iomux input enable. 
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Field Name Description 


ie 


rf_phy_io_ca7_ This field controls IO CA7 iomux input enable. 
ie 


rf_phy_io_ca6_ This field controls IO CA6 iomux input enable. 
ie 


rf_phy_io_ca5_ This field controls IO CA5 iomux input enable. 
ie 


rf_phy_io_ca4_ This field controls IO CA4 iomux input enable. 
ie 


rf_phy_io_ca3_ This field controls IO CA3 iomux input enable. 
ie 


rf_phy_io_ca2_ This field controls IO CA2 iomux input enable. 
ie 


rf_phy_io_ca1_ This field controls IO CA1 iomux input enable. 
ie 


rf_phy_io_caO_ This field controls IO CAO iomux input enable. 


le 


6.4.3.2.64 DMC_IO ADDR_CTRL_AC 


Description: DMC ADDR IO control register 


These registers are used to configure the IO driver strength in DMC PHY. 
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DMC AC address IO control register 
0x0390 DMC_IO_ADDR_CTRL_AC 
(Reset 0x00000000) 


~~ B 


(eae aaa — 
OTC 


Field Name Reset Description 
Value 


[27:22] Reserved 


rf_phy_io_ib2_ | [21] This bit is used to enable IB2 mode of AC slice IOs 
en 


[20:13] Reserved 


rf_phy_io_drvn | [12:8] Setting of NMOS driver strength of AC slice IOs 


[7:5] Reserved 


rf_phy_io_drvp | [4:0] Setting of PMOS driver strength of AC slice IOs 


6.4.3.2.65 DMC_CA_BIT_PATTERN_0 


Description: DMC CA bit pattern control register 


These registers are used to configure the CA bit pattern in DMC PHY. 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 328 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC7731E Design Specification 


DMC CA bit pattern control register 
0x0398 DMC_CA_BIT_PATTERN_O 


(Reset 0x76543210) 


rf_ca_bit_pattern 
ft HHH NZ 
a il ac tc Sc Vc a a 
m rf_ca_bit_pattern 


Type RW 


Field Name Type Reset Description 
Value 


rf_ca_bit_patte | [31:0] R/W 32’h76 | This field is used to choose the 8 CA[7:0] swap 
rn 543210 | mapping in one AC slice 


6.4.3.2.66 DMC_CA_BIT_PATTERN_1 


Description: DMC CA bit pattern control register 


These registers are used to configure the CA bit pattern in DMC PHY. 
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DMC CA bit pattern control register 
0x039C DMC_CA_BIT_PATTERN_1 
(Reset 0x00000098) 


Reserved 


Type 


Reserved rf_ca_bit_pattern 


a = ë BEPRPEUHHH 


Field Name Reset Description 
Value 


Reserved 


rf_ca_bit_patte This field is used to choose the 2 CA[9:8] swap 
rn mapping in one AC slice 


6.4.3.2.67 DMC_DQ OUTO_DL_DSx 


Description: DMC delay line control register 


These registers are used to configure the DMEM delay lines in DMC PHY. 
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0x0418 DMC_DQ_OUTO_DL_DSO 
0x0518 DMC data output bit delay line control register DMC_DQ_OUTO_DL_DS1 
0x0618 (Reset 0x00000000) DMC_DQ_OUTO_DL_DS2 


0x0718 DMC_DQ_OUTO_DL_DS3 


ce al ica i i a el sl Uc olla 


Type RW RW 


Fi fi a el a a i a eV a a 


Type RW RW 


Field Name Reset Description 
Value 


[31:29] Reserved 


rf_d3_out_dl_s | [28:24] This field controls delay value of D3 output delay 
el_dsx line of data slice x 


[23:21] Reserved 


rf_d2_out_dl_s | [20:16] This field controls delay value of D2 output delay 
el_dsx line of data slice x 


[15:13] Reserved 


rf_d1_out_dl_s | [12:8] This field controls delay value of D1 output delay 
el_dsx line of data slice x 


[7:5] Reserved 


rf_dO_out_dl_s | [4:0] This field controls delay value of DO output delay 
el_dsx line of data slice x 
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6.4.3.2.68 DMC_DQ OUT1_DL_DSx 


Description: DMC delay line control register 


These registers are used to configure the DMEM delay lines in DMC PHY. 


0x041C DMC_DQ_OUT1_DL_DSO 
0x051C DMC data output bit delay line control register DMC_DQ_OUT1_DL_DS1 
0x061C (Reset 0x00000000) DMC_DQ_OUT1_DL_DS2 


0x071C DMC_DQ_OUT1_DL_DS3 


Reserved rf_d7_out_dl_sel_dsx Reserved rf_d6_out_dl_sel_dsx 


RW RW 


Type 


Field Name Type Reset Description 
Value 


[31:29] RO 0 Reserved 


rf_d7_out_dl_s | [28:24] R/W 5’hO This field controls delay value of D7 output delay 
el_dsx line of data slice x 


[23:21] RO 0 Reserved 


rf_d6_out_dl_s | [20:16] R/W 5’hO This field controls delay value of D6 output delay 


el_dsx line of data slice x 
[15:13] RO 0 Reserved 
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Field Name Description 


rf_d5_out_dl_s This field controls delay value of D5 output delay 


el_dsx line of data slice x 


Reserved 


rf_d4_out_dl_s This field controls delay value of D4 output delay 
el_dsx line of data slice x 


6.4.3.2.69 DMC_DQ_INO_DL_DSx 


Description: DMC delay line control register 


These registers are used to configure the DMEM delay lines in DMC PHY. 


0x0420 DMC_DQ_INO_DL_DSO 
0x0520 DMC data input bit delay line control register DMcC_DQ_INO_DL_DS1 
0x0620 (Reset 0x00000000) DMC_DQ_INO_DL_DS2 


0x0720 DMC_DQ_INO_DL_Ds3 


RW 
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Field Name Description 


[31:29] Reserved 


rf_d3_in_dl_sel | [28:24] This field controls delay value of D3 input delay line 
dsx of data slice x 


[23:21] Reserved 


rf_d2_in_dl_sel | [20:16] This field controls delay value of D2 input delay line 
_dsx of data slice x 


[15:13] Reserved 


rf_d1_in_dl_sel | [12:8] This field controls delay value of D1 input delay line 


_dsx of data slice x 


[7:5] Reserved 


rf_dO_in_dl_sel | [4:0] This field controls delay value of DO input delay line 
dsx of data slice x 


6.4.3.2.70 DMC_DQ_IN1_DL_DSx 


Description: DMC delay line control register 


These registers are used to configure the DMEM delay lines in DMC PHY. 
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0x0424 DMC_DQ_IN1_DL_DSO 
0x0524 DMC data input bit delay line control register DMC_DQ_IN1_DL_DS1 
0x0624 (Reset 0x00000000) DMC_DQ_IN1_DL_DS2 


0x0724 DMC_DQ_IN1_DL_DSs3 


ce ee fe Ee ea ea sel ee eee ed eee al 
Ft fi ar a i a Sa a 


Type RW RW 


Field Name Reset Description 
Value 


[31:29] Reserved 


rf_d7_in_dl_sel | [28:24] This field controls delay value of D7 input delay line 
dsx of data slice x 


[23:21] Reserved 


rf_d6_in_dl_sel | [20:16] This field controls delay value of D6 input delay line 
dsx of data slice x 


[15:13] Reserved 


rf_d5_in_dl sel | [12:8] This field controls delay value of D5 input delay line 
_dsx of data slice x 


[7:5] Reserved 


rf_d4_in_dl_sel | [4:0] This field controls delay value of D4 input delay line 
_dsx of data slice x 
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6.4.3.2.71 DMC_DMDQS_INOUT_DL_DSx 


Description: DMC delay line control register 


These registers are used to configure the DMEM delay lines in DMC PHY. 


0x0428 DMC_DMDQS_INOUT_DL_DSO 
0x0528 DMC delay line DLO control register DMC_DMDQS_INOUT_DL_DS1 
0x0628 (Reset 0x00000000) DMC_DMDQS_INOUT_DL_Ds2 


0x0728 DMC_DMDQS_INOUT_DL_DS3 


xzClti ‘iC; (C(‘(<‘i‘i‘i‘i‘iéi<xz7z7 zr 
RW 


Type 


sa cc Ue Mea i a a 
RW RW 


Type 


Field Name Type Reset Description 
Value 


[31:21] RO 0 Reserved 


rf_dqs_in_dl_s | [20:16] R/W 5’hO This field controls delay value of DQS input delay line 
el_dsx of data slice x 


[15:13] RO 0 Reserved 


rf_dm_out_dl_ | [12:8] R/W 5’hO This field controls delay value of DM output delay 


sel_dsx line of data slice x 
[7:5] RO 0 Reserved 
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Field Name Reset Description 
Value 


rf_dqs_out_dl_ : 5’hO This field controls delay value of DQS output delay 


sel_dsx line of data slice x 


6.4.3.2.72 DMC_IOMUX_SEL_DSx 


Description: DMC Data slice IOMUX control register 


These registers are used to configure the IOMUX select in DMC PHY data slice. 


0x0480 
0x0580 DMC Data slice IOMUX control register 

DMC_IOMUX_SEL_DSx 
0x0680 (Reset 0x00000000) 


0x0780 


Reserved 


Type 


Reserved 


Type RO 


Field Name Type Reset Description 
Value 


[31:10] RO 0 Reserved 
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Field Name Description 


rf_phy_io_dqs_ This field controls IO DQS iomux select. 
sel 


rf_phy_io_dm_ This field controls IO DM iomux select. 
sel 


rf_phy_io_d7_s This field controls IO D7 iomux select. 
el 


rf_phy_io_d6_s This field controls IO D6 iomux select. 
el 


rf_ phy_io _d5 s This field controls IO D5 iomux select. 
el 


rf_phy_io _d4_s This field controls IO D4 iomux select. 
el 


rf_phy_io_d3_s This field controls IO D3 iomux select. 
el 


rf_phy_io_d2_s This field controls IO D2 iomux select. 
el 


rf_phy_io_d1_s This field controls IO D1 iomux select. 
el 


rf_phy_io_ dO s This field controls IO DO iomux select. 


el 


6.4.3.2.73  DMC_IOMUX_OUT_DSx 


Description: DMC AC slice IOMUX control register 


These registers are used to configure the IOMUX output in DMC PHY AC slice. 
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0x0484 
0x0584 DMC Data slice IOMUX control register 

DMC_IOMUX_OUT_DSx 
0x0684 (Reset 0x00000000) 


0x0784 


Reserved 


Type 


Reserved 


Field Name Type Reset Description 
Value 

[31:10] RO 0 Reserved 
rf_phy_io_dqs_ | [9] R/W 1’bO This field controls IO DQS iomux output. 
out 
rf_phy_io_dm_ | [8] R/W 1’bO This field controls IO DM iomux output. 
out 
rf_ phy_io d7_ | [7] R/W 1’bO This field controls IO D7 iomux output. 
out 
rf_phy_io_d6_ | [6] R/W 1’b0 This field controls IO D6 iomux output. 
out 
rf_ phy_io d5_ | [5] R/W 1’b0O This field controls IO D5 iomux output. 
out 
rf_phy_io_d4_ | [4] R/W 1’bO This field controls IO D4 iomux output. 
out 
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Field Name en Description 


rf_phy_io_d3_ This field controls IO D3 iomux output. 
out 


rf_phy_io_d2_ This field controls IO D2 iomux output. 
out 


rf _phy_io_d1_ This field controls IO D1 iomux output. 


out 


rf_phy_io_dO_ This field controls IO DO iomux output. 
out 


6.4.3.2.74 DMC_IOMUX_OE_DSx 


Description: DMC AC IO control register 


These registers are used to configure the IOMUX output enable in DMC PHY AC slice. 
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0x0488 
0x0588 DMC Data slice IOMUX control register 

DMC_IOMUX_OE_DSx 
0x0688 (Reset 0x00000000) 


0x0788 


Reserved 


Type 


Reserved 


Field Name Type Reset Description 
Value 

[31:10] RO 0 Reserved 
rf_phy_io_dqs_ | [9] R/W 1’bO This field controls IO DQS iomux output enable. 
oe 
rf_phy_io_dm_ | [8] R/W 1’bO This field controls IO DM iomux output enable. 
oe 
rf_ phy_io d7_ | [7] R/W 1’bO This field controls IO D7 iomux output enable. 
oe 
rf_phy_io_d6_ | [6] R/W 1’b0 This field controls IO D6 iomux output enable. 
oe 
rf_ phy_io d5_ | [5] R/W 1’b0O This field controls IO D5 iomux output enable. 
oe 
rf_phy_io_d4_ | [4] R/W 1’bO This field controls IO D4 iomux output enable. 
oe 
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Field Name en Description 


rf_phy_io_d3_ This field controls IO D3 iomux output enable. 
oe 


rf_phy_io_d2_ This field controls IO D2 iomux output enable. 
oe 


rf_phy_io_d1i_ This field controls IO D1 iomux output enable. 


oe 


rf_phy_io_dO_ This field controls IO DO iomux output enable. 
oe 


6.4.3.2.75 DMC_IOMUX_IE_DSx 


Description: DMC AC slice IOMUX control register 


These registers are used to configure the IOMUX input enable in DMC PHY AC slice. 
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0x048C 
0x058C DMC Data slice IOMUX control register 

DMC_IOMUX_IE_DSx 
0x068C (Reset 0x00000000) 


0x078C 


(ee Ge a a a a ee ei al 


Reserved 


Type 


I 


Reserved 


Field Name Type Reset Description 
Value 

[31:10] RO 0 Reserved 
rf_phy_io_dqs_ | [9] R/W 1’bO This field controls IO DQS iomux input enable. 
ie 
rf_phy_io_dm_i | [8] R/W 1’bO This field controls IO DM iomux input enable. 
e 
rf_phy_io_d7_i | [7] R/W 1’bO This field controls IO D7 iomux input enable. 
e 
rf_phy_io_d6_i | [6] R/W 1’b0 This field controls IO D6 iomux input enable. 
e 
rf_ phy_io_d5 i | [5] R/W 1’b0O This field controls IO D5 iomux input enable. 
e 
rf_phy_io_d4i | [4] R/W 1’bO This field controls IO D4 iomux input enable. 
e 
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Field Name en Description 


rf_phy_io_d3_i This field controls IO D3 iomux input enable. 
e 


rf_phy_io_d2_i This field controls IO D2 iomux input enable. 


e 


rf_phy_io_d1 i This field controls IO D1 iomux input enable. 
e 


rf_phy_io_d0O_i This field controls IO DO iomux input enable. 
e 


6.4.3.2.76 DMC_IO_ DQ CTRL_DS 


Description: DMC ADDR IO control register 


These registers are used to configure the IO driver strength in DMC PHY. 


DMC AC address IO control register 
0x0490 DMC_IO_DQ_CTRL_DS 
(Reset 0x00000000) 


rf_phy_io_rpul 
Reserved i Reserved : Reserved 


Type RO RW 


io ee EA 


Type RW RW 
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Field Name Description 


Reserved 


rf_phy_io_rpull This bit is used to enable pull up/down of DQS IO 


Reserved 


rf_phy_io_ib2_ This bit is used to enable IB2 mode of data slice x IOs 
en 


Reserved 


rf_phy_io_drvn Setting of NMOS driver strength of data slice x IOs 


Reserved 


rf_phy_io_drvp Setting of PMOS driver strength of data slice x IOs 


6.4.4 Application Notes 


6.4.4.1 Functional Setting Flow 


6.4.4.1.1 LPDDR2/3 powerup initialization (JEDEC Standard NO. 209-2/3) 
Step 1, Set CKE high (low at default) 


© 0x0100 -- bit[14] = 1’b1 
Wait at least tINIT3 = 200us 


Step 2, Issue Reset command 


© 0x0104 -- 32’h8100_003f 
Wait at least tINIT5 = 10us 


Step 3, Issue ZQ calibration 
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@ 0x0108 -- 32’h0000_OOff 
@ 0x0104 -- 32’h8100_000a 
Wait at least tZQINIT = 1us 


Step 4, Issue MRW, MR2, set WL/RL 
© 0x0108 5 32’h0000_0004 (RL=6/WL=3) 


© 0x0104 -- 32’h8100_0002 
Wait at least 1us 


6.4.4.1.2 DDR3 powerup initialization (JEDEC Standard NO. 79) 
Step 1, Set RESET high (low at default) 


© 0x0100 -- bit[15] = 1’b1 
Wait at least 500us 


Step 2, Set CKE high (low at default) 


@ 0x0100 -- bit[14] = 1’b1 
Wait at least 200ns 


Step 3, Issue MR2 command 


© 0x0104 -- 32’h8102_0000 (CWL=5) 
Wait at least 100ns 


Step 4, Issue MR3 command 


© 0x0104 -- 32’h8103_ 0000 
Wait at least 100ns 


Step 5, Issue MR1 command 


© 0x0104 -- 32’h8101_0000 
Wait at least 100ns 


Step 6, Issue MRO command 
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@ 0x0104 -- 32’h8100_ 1920 (CL=6) OR 
@ 0x0104 -- 32’h8100_1910 (CL=5) 
Wait at least 100ns 


Step 7, Issue ZQCL 


@ 0x0104 -- 32’h8400_0400 
Wait at least tDLLK and tZQINIT = 10us 


6.4.4.1.3 LPDDR1 powerup initialization (JEDEC Standard NO. 209) 
Step 1, Set CKE high 


© 0x0100 -- bit[14] = 1’b1 
Wait at least 200us 


Step 2, Issue Precharge All command 


© 0x0104 -- 32’h8010_0000 
Wait at least 200ns 


Step 3, Issue Auto refresh command 


© 0x0104 -- 32’h8020_0000 
Wait at least tRFC = 200ns 


Step 4, Issue Auto refresh command 


© 0x0104 -- 32’h8020_0000 
Wait at least tRFC = 200ns 


Step 5, Issue MRS command 


© 0x0104 -- 32’h8100_0032 (CL=3,BL=4) 
Wait at least 200ns 


Step 6, Issue EMRS command 
© 0x0104 -- 32’h8102_0000 (Full Strength Driver) 
V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 347 of 3034 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GF SPREADTRUM ) SC7731E Design Specification 


Wait at least 200ns 


6.4.4.1.4  LPDDR3/LPDDR2 low power registers configuration 
Step 1, set automatic power down with clock stop 


© 0x0124 -- bit[1:0] = 2’h3 


Step 2, set automatic DFS 


@ 0x012C -- bit[2:0] = 3’h7 


6.4.4.1.5 DLL initialization configuration flow 
Step 1, set AC DLL clear 


@ 0x0300 -- 32’h6a22_8501 
Step 2, set AC DLL 


@ 0x0308 -- 32’h8000_0008 
@ 0x0300 -- 32’h6a22_8401 
Step 3, Polling AC DLL locked, or error 


© 0x0304 -- bit[28] = 1’b1 
@ 0x0304 -- bit[29] = 1’b1, error, set 0x0300 bit[13], change to step1 
Step 1, set DSO DLL clear 


© 0x0400 -- 32’h6a22_8501 
Step 2, set DSO DLL 


@ 0x0408 y 32’h8000_0008 
@ 0x040C -- 32’h8000_0008 
@ 0x0410 = 32’h8000_0008 
© 0x0414 >s 32’h8000_0004 
@ 0x0400 -= 32’h6a22_8401 


Step 3, Polling DSO DLL locked, or error 
© 0x0404 -- bit[28] = 1’b1 
@ 0x0404 -- bit[29] = 1’b1, error, set Ox0400 bit[13], change to step1 


DS1/DS2/DS3 DLL init configurations follow the same flow 


6.4.4.1.6 DRAM size configuration 
1. 32-BIT LPDDR1, 1CS, including 2 16-BIT dies 
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LPDDR1, 64Mb/128Mb 
© 0x0000 = bit[2:0] = 3’h7 (bit[30]) 
© 0x0100 7 bit[7:4] = 4’ho 


LPDDR1, 256Mb/512Mb/1Gb(CA0-CA8) 
© 0x0000 = bit[2:0] = 3’h7 (bit[30]) 
© 0x0100 a bit[7:4] = 4’h1 


LPDDR1, 1Gb(CA0-CA9)/2Gb 
© 0x0000 - bit[2:0] = 3’h7 (bit[30]) 
© 0x0100 = bit[7:4] = 4’h2 


2. 32-BIT LPDDR1, 2CS 


LPDDR1, 4Gb 
© 0x0000 se bit[2:0] = 3’h5 (bit[28]) 
© 0x0100 =" bit[7:4] = 4’h2 


LPDDR1, 6Gb, CAO-CA9,CA11 
© 0x0000 = bit[2:0] = 3’h6 (bit[29]) 
© 0x0100 = bit[7:4] = 4’hS 


LPDDR1, 6Gb, RAO-RA14 
© 0x0000 i bit[2:0] = 3’h6 (bit[29]) 
© 0x0100 = bit[7:4] = 4’h2 


3. 32-BIT LPDDR2, 1CS, including 2 16-BIT dies 


LPDDR2, 128Mb/256Mb 
© 0x0000 4 bit[2:0] = 3’h7 (bit[30]) 
© 0x0100 5 bit[7:4] = 4’ho 


LPDDR2, 512Mb/1Gb-S2 
@ 0x0000 i bit[2:0] = 3’h7 (bit[30]) 
© 0x0100 5 bit[7:4] = 4’h1 


LPDDR2, 1Gb-S4/2Gb-S4 
© 0x0000 = bit[2:0] = 3’h7 (bit[30]) 
© 0x0100 5 bit[7:4] = 4’h9 


LPDDR2, 4Gb/8Gb 
@® 0x0000 -- bit[2:0] = 3’h7 (bit[30]) 
© 0x0100 -- bit[7:4] = 4’ha 


4. 32-BIT LPDDR2, 2CS 
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LPDDR2, 4Gb 

© 0x0000 2 bit[2:0] = 3’h5 (bit[28]) 
© 0x0100 5 bit[7:4] = 4’h9 
LPDDR2, 8Gb 

© 0x0000 = bit[2:0] = 3’h6 (bit[29]) 
© 0x0100 = bit[7:4] = 4’ha 


LPDDR2, 16Gb 
@® 0x0000 -- bit[2:0] = 3’h7 (bit[30]) 
© 0x0100 -- bit[7:4] = 4’ha 


5. 32-BIT (2 16-BIT dies) DDR3, 1CS 


DDR3, 512Mb/1Gb/2Gb/4Gb/8Gb 
@® 0x0000 -- bit[2:0] = 3’h7 (bit[30]) 
© 0x0100 -- bit[7:4] = 4’ha 


6.4.4.1.7 BIST configuration flow 
1. Bist mode have max length infinite, max addr infinite, and finite. 
2. Have 4 data pattern: 
2’b00 : LFSR data pattern 


2’b01 : SIPI data pattern 
2’b10 : User defined data pattern 
2’b11 : User defined data pattern with increment 


3. Bist have 3 read write mode: 
2’b00 : write then read 


2’b01 : write only 
2’b10 : read only 


@ After external DDR initialization done, 

@ Disable low power, DFS 
0x0124 -- bit[2:0] = 3’h0//disable low power 
0x012c -- bit[2:0] = 3’h0;//disable dfs en 


@ Bist configuration — set bist dm function 


0x0180 -- bit[14] = 0/1 (bist dm enable) 
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0x0180 -- bit[15] = 0/1 (dm toggle) 


Bist configuration — set bist data mask function 
0x0194 -- bit[31:0] = any data (bist data mask bits) 


Bist configuration — set different mode bist pattern 


0x0198 -- bit[31:0] = any data (rf _bist_data_lfsr_seed) 

0x019c -- bit[31:0] = any data (rf_bist_data_sipi_xxx_pattern) 
0x01a0 -- bit[31:0] = any data (rf_bist_data_sipi_xxx_pattern) 
0x01a4 -- bit[31:0] = any data (rf_bist_data_sipi_xxx_pattern) 
0x01a8 -- bit[31:0] = any data (rf_bist_data_sipi_xxx_pattern) 
Ox01ac -- bit[31:0] = any data (rf_bist_data_sipi_xxx_pattern) 
0x01b0 -- bit[31:0] = any data (rf_bist_data_sipi_xxx_pattern) 
0x01b4 -- bit[31:0] = any data (rf_bist_data_sipi_xxx_pattern) 
0x01b8 -- bit[31:0] = any data (rf_bist_data_sipi_xxx_pattern) 


Bist configuration — set bist data length 
0x0184 -- bit[31:0] = any data 
if data length is 0, means infinite bist mode 


Bist configuration — set bist start address 


0x0188 -- bit[31:0] = any data 

the start address must litter than max address, 

bit[31:16] -- row address 

bit[15] -- cs select 

bit[14:12] -- bank address 

bit[11:0] -- column address 

bit[2:0] -- must 0 for align column addr 


Bist configuration — set bist max address 
0x018C -- bit[31:0] = any data 

if max address is 0, means infinite bist, 

the start address must litter than max address, 


bit[31:16] -- row address 

bit[15] -- cs select 

bit[14:12] -- bank address 

bit[11:0] -- column address 

bit[2:0] -- must 0 for align column addr 


Clear Bist status 
0x0184 -- bit[13] =1 


Bist configuration — set bist data pattern mode, burst length, bist mode, and trigger 
start 


0x0184 -- bit[25:16]= DRAM burst length 
0x0184 -- bit[13] = 0 (1 means clear bist status) 
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0x0184 -- bit[12] = 0/1 (max addr enable) 
0x0184 -- bit[9:8] = 
2’b00 : LFSR data pattern 
2’b01 : SIPI data pattern 
2’b10 : User defined data pattern 
2’b11 : User defined data pattern with increment 
0x0184 -- bit[5:4] = 
2’b00 : write then read 
2’b01 : write only 
2’b11 : read only 
0x0184 -- bit[1:0] =2’b11 
© If not infinite bist mode, polling bist result 
0x0184 -- bit[3:2] =2’b11 // pass 
0x0184 -- bit[3:2] =2’b01 // fail 
@ |f just infinite bist mode, you can stop or re-set bist mode, you must clear bist status 


0x0184 


=1 


bit[13] 


LFSR data pattern finite bist example(the address may be modify, please reference the register 


map address): 


0x30000124 -- 0x2330 
0x3000012c -- 0x0 
0x30000184 -- Oxc000 
0x30000214 -- 0x45d1bd8b 
0x3000020c -- 0x3184060 
0x30000208 -- 0x18c2030 
0x30000204  -- Oxfff 
0x30000184 -- Oxe000 
0x30000184 -- Oxec0400cb 
SIPI data pattern finite bist example: 
0x30000124 -- 0x2330 
0x3000012c -- 0x0 
0x30000184 -- Oxc000 
0x30000214 -- 0x45d1bd8b 
0x3000020c -- Oxe2f078 
0x30000208_ -- 0x71b038 
0x30000204_ -- Oxfff 
0x30000184_ -- 0x804e02d 
0x30000184 -- Oxac04c101 
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User defined data pattern finite bist example: 


Max addr Infinite bist example: 


0x30000124 -- 0x2330 
0x3000012c -- 0x0 
0x30000184 -- Oxc000 
0x30000214 -- 0x45d1bd8b 
Ox3000020c_ -- Ox2ed30e8 
0x30000208_ -- 0x1761070 
0x30000204_ -- Oxfff 
0x30000184 -- Oxfc04212d 
0x30000184 -- 0x48040e83 
0x30000124 -- 0x2330 
0x3000012c -- 0x0 
0x30000184 -- Oxc000 
0x30000214 -- 0x45d1bd8b 
0x30000204 -- 0x69f5 
0x30000208 -- 0x2237120 
0x3000020c -- 0x0 
0x30000184 -- Oxe000 
0x30000184 -- Oxec0410cb 
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6.4.4.1.8  Software-Controlled sleep and wake up flow 


DMC supports software-controlled manual-sleep. The sleep and wakeup tasks must run 
in on-chip memory, and software must guarantee no new access issued and check 
current access completed. 


DMC Init task (Both deep sleep/light sleep): 


V1.0 


Step1: In DMC side, To enable this function, software need do the following configuring. 
© set rf_auto_sleep_ento 1 

@ set all rf_auto_sleep_en_chx to 1 (optional, but recommended) 

Step2: 

DDR_PHY_RET_CFG [0].DDR_PHY_CKE_RET_EN = 1’b0 


Clear hardware retention setting 
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Step3: 

DDR_OP_MODE_CFG [24].DDR_PHY_CKE_RET_EN = 1’b1 
DDR_OP_MODE_CFG [25].DDR_UMCTL_RET_EN = 1’b0 
DDR_OP_MODE_CFG [26].DDR_PHY_ISO_RST_EN = 1’b1 


Set hareware automatically assert CKE retention enable 


Step4: 
DDR_CHN_SLEEP_CTRLO[30].DDR_CTRL_CGM_SEL = 1’b1 
DDR_CHN_SLEEP_CTRLO[25:16] = 10’h3ff 

Set CKE IO slp oe =1&slp ie=0 

Set other DMC IOs slp oe = 0 & slp _ie=0 


Set DMC IO and channel low power enable 
DMC Wakeup task (deep sleep): 


Step1: 
DDR_SLEEP_CTRL[9].DDR_UMCTL_SOFT_RST =1’b1 
Wait 100ns 
DDR_SLEEP_CTRL[9].DDR_UMCTL_SOFT_RST =1’b0 


Reset DMC 


Step2: DMC registers restore 
Restore most of DMC registers 
Except for DMC_CFGO[9,8,4] = 0 & Low power registers(DMC_LPCFGO-3) 


Set DMC_DCFGO[14]. drf_cke_out_high = 1’b1 


Step3: DLL initialization 
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Step4: 

DMC_DCFG1 = 32’h9040_0000 

Software enter self-refresh 

Wait 100ns 

DDR_PHY_RET_CFG [0].DDR_PHY_CKE_RET_EN = 1’b0 
Clear hardware retention setting 

Wait 100ns 

DMC_DCFG1 = 32’h9080_0000 


Software exit self-refresh 


Step5: DMC low power registers restore 


Restore DMC_CFGO[9,8,4] = 1 & Low power registers(DMC_LPCFGO-3) 


Step6: 
Open auto-refresh 


Set DMC_DCFG3[12] = 1’b1 


6.4.4.1.9 Hardware-Conirolled sleep and wake up flow 


DMC Init task (Both deep sleep/light sleep): 


Step1: DMC supports hardware-controlled auto-sleep. To enable this function, software 
need do the following configuring. 


@ set rf_auto_sleep_ento 1 
@ set all rf_auto_sleep_en_chx to 1 (optional, but recommended) 


Step2: 


DDR_PHY_RET_CFG [0].DDR_PHY_CKE_RET_EN = 1’b0 
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Clear hardware retention setting 


Step3: 

DDR_OP_MODE_CFG [24].DDR_PHY_CKE_RET_EN = 1’b0 
DDR_OP_MODE_CFG [25].DDR_UMCTL_RET_EN = 1’b1 
DDR_OP_MODE_CFG [26].DDR_PHY_ISO_RST_EN = 1’b0 


Set hardware automatically assert CKE retention enable 


Step4: 
DDR_CHN_SLEEP_CTRLO[30].DDR_CTRL_CGM_SEL = 1’b1 
DDR_CHN_SLEEP_CTRLO[25:16] = 10’h3ff 

Set CKE IO slp oe =1&slp ie=0 

Set other DMC IOs slp_oe = 0 & slp _ie=0 


Set DMC IO and channel low power enable 


6.4.4.1.10 Manual DFS Sequence 


6.4.4.1.10.1 Description 


Software can control all the commands to DDR to do dynamic frequency switch. 


6.4.4.1.10.2 Sequence 


V1.0 


@ Exit low power and then hold master access 


Set 0x0124_ -- bit [2:0] =3’b000 
Set Ox012c_ -- bit [0] = 1’b0 
Set 0x012c -- bit [16] =1b1 


@ Polling rfsel_idle=1 and rfdmem_idle=1 
Polling OxOac [16] is rfsel_idle, [17] is rfdmem_idle 


@ Software send precharge all command and then software send self refresh 


command 
Set 0x104 -- bit [31] =1 
Set 0x104 -- bit [26:16] = 11’b000_0001_0000 
Set 0x104 -- bit [26:16] = 11’b000_0100_0000 


@ Change clock frequency, and sure the clock stable 
@ Disable dfs_en, and set timing parameter at new frequency 
Set 0x12c -- bit [5:4]: 
400M Hz 2’b00 
333MHz 2’b01 
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266MHz 2’b10 
200MHz 2’b11 


@ Re-set dil 
Please reference dll initial 


© Software Exit sref and low power 
Set 0x104 -- bit [31] =1 
Set 0x104 -- bit [26:16] = 11’b000_1000_0000 
@ Re-set MR2 base the new frequency 
Set 0x108 -- bit [31:0]: 
533MHz 32’h00000006 
400MHz 32’h00000004 
333MHz 32’h00000003 
266MHz 32’hO0000002 
200MHz 32’hO0000001 
Trigger design send MR2: 
set 0x104 -- bit [31:0] = 32’h81000002 


@ Release hold master access 
Set 0x012c -- bit [16] =1’bO 


6.4.4.1.11 AUTO DFS Sequence 


6.4.4.1.11.1 Description 
DDR frequency can be changed according to different system requirement to meet 
power/performance balance. Software only needs to trigger the DFS request, and memory controller 
will do all the work then respond with OKAY. 


DFS request can be asserted any time when: 


1. System is initialized. 

2. DFS register is configured. 

3. DMCis in work state. 

There are several registers in system register set. They should be correctly configured during DFS 
period. 


Table 6-2 Description of DFS Related System Register 


[31:24] | Reserved RO | 8'ho 
0x402e 00a0 32 - - - — 
- [23:16] | pub_dfs_sw_switch_period | RW | 8'hOf | PUB source clock switch wait time 
SOFT_DFS_CTRL 
[15:11] | Reserved RO | 5'ho 
[10: 6] | pub_dfs_sw_ratio RW | 5'h10 | [10:9] PLL MUX SEL 
00 =26M 
01 =LPLL 
10 =TWPLL 
11 =DPLL 
[8:6] clock dividor sel 
000=/1, 001=/2, ...,111=/7 
[5:4] | pub_dfs_sw_frq_sel RW | 2'hO DMC register set(f0/f1/f2/f3)selection 
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[3] pub_dfs_sw_resp RO | 1'bO Software DFS finish status 
1: DFS finished with error found 
0 : DFS finished successfully 


[2] pub_dfs_sw_ack RO | 1'bO Software DFS finish flag 
be reset to 0 when pub_dfs_req is 


cleared 
[1] pub_dfs_sw_req RW | 1'bO Software DFS trigger. Set/clear 
[0] pub_dfs_sw_enable RW | 1'bO Software DFS enable 


AON. apb_reg 
u_pub_ dfs _sw_ctr 


5 sw_ratio[1:0] 
freq_sel[1:0] 


u_pub_ dfs hw_ctrl 


| 


400Mhz 


handle DMC “exit low power mode” .~ auto 
reflesh” & stop command queue, etc 


«—PLL simplified diagram——> 


Figure 6-1 Digram of DFS Related System Register 


6.4.4.1.11.2 HW Auto DFS Sequence 


Soft ware should make sure that system is initialized and DMC is in work mode. 
2. Configure DFS register, or configured during DMC initialized. 
0x0124(drf_cfg9) bit[2:0] = 3’h3 enable auto clk stop and auto power done mode. 
or bit[2:0] = 3’h5 enable auto clk stop and auto slef refresh mode. 
0x012C(drf_cfgi1) bit [0] = 1’b1 enable DFS. 
bit[2] = 1’b1 enables setting mr2 when DFS. 
3. Set correct destination clock frequency(pub_dfs_sw_ratio) and timing parameter set 
(pub_dfs_frq_sel). 


—_ 


4. Set pub_dfs_sw_enable and pub_dfs_sw_req. 
5. DFS complete whe pub_dfs_ack is asserted. 
6. Clear pub_dfs_req register, pub_dfs_ack will be cleared automatically. 
7. Memory controller is now in work mode. 
6.4.4.1.11.3 SW Auto DFS Sequence 
1. Soft ware should make sure that system is initialized and DMC is in work mode. 
2. Configure DFS register, or configured during DMC initialized. 
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0x0124(drf_cfg9) bit[2:0] = 3’h3 enable auto clk stop and auto power done mode. 
or bit[2:0] = 3’h5 enable auto clk stop and auto slef refresh mode. 
0x012C(drf_cfgi1) bit [0] = 1’b1 enable DFS. 
bit[2] = 1’b1 enables setting mr2 when DFS. 
3. Set 0x300e_31a4 bit [7:0] = 8’haa. 
Bit [1] = 1’b1. Enter low power mode. 
Bit [4:2] = 3’h2. Ip_cmd = SREF. 
Bit [7] = 1’b1 Ip_fc_cmd = 1. 
4. Set 0x300e_31a0 bit [5:0] = {freq_sel, 4’h1}; 
Bit [0] = 1, send soft_cmd_req 
Bit [5:4] = freq_sel(O0=f0, 01=f1, 10=f2, 11=f9). 
Notice : soft cmd is valid only when 0x300e_31a4 ‘s value not equal 0. 
Wait soft cmd done. When soft cmd is done 0x300e_31a0 bit[2] = 1. 
Set 0x300e_51a0 bit[0] = 1, clear soft cmd req. 
Wait DFS complete. 
Set 0x300e_31a4 bit [7:0] = 8’h89. 
Bit [0] = 1, Ip_exit. 
Bit [4:2] = 3’h2, lp_cmd = SREF. 
Bit [7] = 1, lp_fc_cmd =1. 
9. Set 0x300e_31a0 bit [0] = 1. Send soft cmd req. 
10. Wait soft cmd done. When soft cmd is done 0x300e_31a0 bit[2] = 1. 
11. Set 0x300e_51a0 bit[0] = 1, clear soft cmd req. 


ONO 


6.4.4.1.11.4 Exceptions & Limitation 


1. It is okay to use DFS without frequency change, the DFS sequence can be done without error 
message. This occupies some bus time, but there is no other effect. 

2. DFS can be done any time when needed after system is initialized and memory controller in work 
mode. 

3. If DFS sequence is failed, system needs to be reset. 

4. There are four groups of timing parameter groups in memory controller register set, software can 
set any group to any legal frequency. The system request frequency should keep coincident with 
these groups. For example, memory controller group 0 is for DDR400, then DFS should set clock 
frequency ratio to 400MHz when request DFS to frq_sel = 0; 

5. When DFS is enabled, it must be set during system initialization, and the memory will be 
configured as DDR-800; 


6.4.4.1.12 LPDDR3 software CA training flow 


Please reference global_task.sv (sw_calvl): 


@ Disable hardware auto-refresh function 
0x010c -- bit[12] =0 
@ Exit IP and then PREA, then AREF 
@ Set MR41/MR48 make DRAM go into ca training phase 1/2 
@ Pull CKE LOW 
© Set DQ iomux for easy receive DQ data 
@ Repeat send ca training command until training done 
- Set training command pattern 
- Send MRW ca training command 
- Receive DQ data and then compare with pattern 
- Adjust delay line base on the compare result 
@ Reset DQ iomux return to normal mode 
© Pull CKE high 
@ Set MR42 for make DRAM exit ca training mode 
Note: 
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- _LPDDR3 have two phase, the two phase for different CA bit 
- Only training 1 CS at one time 
- User can select training witch phase 


6.4.4.1.13 software command flow 


V1.0 


0x010c -- bit[15] = 0;//drf_auto_ref_perbank_mode 
0x012c -- bit[16] = 1;//drf_dfs_bus_hold 

Disable rf_dl_cpst_en: 

0x0300 -- bit[10] = 0 

0x0400 -- bit[10] = 0 

0x0500 -- bit[10] = 0 

0x0600 -- bit[10] = 0 

0x0700 -- bit[10] = 0 


Polling 0x00A4[8:4]==0;// rfdmem_cmd_st[4:0] 
Polling OxOOAC[31]==1;//rfdmc_dile_sync2 
Power done,clock stop setting: 


0x0124 -- bit[2:1] = 0;//setting power down and self ref 
0x0124 -- bit[0] = 0;//setting clk stop 

Delay 500ns 

Precharge all command: 

0x0104 -- bit[31] = 1;// enable all cs 

0x0104 -- bit[20] = 1;// dsoft_pre_all 


Polling this software command done: Read 0x0104 untill bit[20] == 
Configure the value of MRW: 


0x0108 -- bit[7:0] = value_of_mrw; 

Strat the software command: 

0x0104 -- bit[15:0] = address _of_mode_register; 

And configure the other bit base your command, for example MRR: 
0x0104 >- bit[31] = 0;// disable all cs sel 

0x0104 -- bit[28] = 0;// select cs 0 

0x0104 -- bit[25] = 1;// dsoft_mrr 


Polling this software command done,for example MRR: 
Read 0x0104 untill bit[25] == 0 means dsoft_mrr done. 


And the read the MRR value: 


0x0108 -- bit[15:8] = value_of_mrr; 

If this command is dsoft_self_ref must have dsoft_resume command 
0x012c -- bit[16] = 0;//release drf_dfs_bus_hold 
enable rf_dl_cpst_en: 

0x0300 -- bit[10] = 1 

0x0400 -- bit[10] = 1 

0x0500 -- bit[10] = 1 

0x0600 -- bit[10] = 1 

0x0700 -- bit[10] = 1 

Power done,clock stop setting 0x0124[0]/[1]/[2] 

Delay 500ns 
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6.4.4.2 


6.4.4.2.1 


DMC Initialization Flow 


32-Bit LPDDR2/3-SDRAM Configuration 


SC7731E Design Specification 


@ Set correct rf_cs_position and drf_column_mode according to the size of DRAM 


6.4.4.3 


6.4.4.3.1 


V1.0 


DLL initialization 


Set timing parameter registers, use DMC_timing_parameter_calculator.xlsx to 
calculate the value. The default value can be used for LPDDR2 in FO/F1/F2/F3, set 


drf_dfs_reg_sel to select if no DFS. 
LPDDR2/3 powerup initialization 
Set BLin DMC and DRAM both side; 
Set Low Power registers; 
Enable auto refresh, Set drf_auto_ref_en = 1; 


DMC FPGA Configuration 


FPGA-based LPDDR2-SDRAM 32bit Configuration 


Condition: 


Read latency is 8, Write latency is 4 
Burst Length is 4 32-bit 
DLL OFF, Disable cpst_en, set dqs_pos high 


Configure DMC Flow: 


FPGA-based LPDDR2 timing registers configuration 


Step 1, Set timing registers in FO, WL=4/RL=8 


0x0150 -- 32’h0080_55F0O //dqs_out_sel latency 

0x0154 -- 32’h0300_0300 //dqs_oe_sel data_oe_ sel 
0x0158 -- 32’h0000_FOOO //das_ie_ sel 

0x015C -- 32’h0000_F000 //data_ie_sel 

0x0160 -- 32’hFFFF_FFFF //dqs_gate_pre_sel 

0x0164 -- 32’h0000_0000 //dqs_gate_pst_sel 

0x0168 -- 32’h0000_0006 //dll_half_mode dfs_mrw_mr2 


Others timing registers use default 


Step 2, Set timing registers in F1, WL=2/RL=4 


0x0180 -- 32’h0002_33EC //dqs_out_sel latency 
0x0184 -- 32’h0030_0030 //dqs_oe_sel data_oe sel 
0x0188 -- 32’h0000_OFOO //dqs_ie_sel 

0x018C -- 32’h0000_0F00 //data_ie_sel 
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0x0190 
0x0194 
0x0198 
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32’hFFFF_FFFF //dqs_gate_pre_sel 
32’h0000_0000 //dqs_gate_pst_sel 
32’h0000_0002 //dll_half_mode dfs_mrw_mr2 


Others timing registers use default 


Step 3, Select which timing register to use(Usually F1 used in FPGA) 


DQS idelay set 


0x012C 


0x042C 
0x052C 
0x062C 
0x072C 


bit[5:4] = 2’b01 


0x0007_0000 
0x0007_0000 
0x0007_0000 
0x0007_0000 


@ LPDDR2 powerup initialization 
@ DRAM size configuration 
Open auto-refresh after initializing external memory 


Description: 


0x010C 


bit[12] = 1’b1 


6.4.4.3.2 LPDDR3 32bit FPGA Configuration WL=4, RL=8 
Read latency is 8, Write latency is 4 

Burst Length is 8 32-bit 

DLL OFF, Disable cpst_en, set dqs_pos high 

Set Burst Length to 8 32-bit 


V1.0 


0x0000 


bit[6:4] = 3’b011 


Set timing registers in FO, WL=4/RL=8, Others timing registers use default 
32’h0010_0404 //rdata_latency wdm_latency wdate_latency 


0x0210 
0x0214 
0x0218 
0x021C 
0x0228 
0x022C 
0x022C 


32’h0300_0000 //data_oe_sel data_oe dly 
32’h0300_0000 //dqs_oe seldqs oe dly 
32’h0080_0000 //dqs_out_sel dqs out_dly 
32’hFO00_0000 //dqs_ gate sel dqs gate _dly 
bit[12] Drf_pll_bypass_mode=1 

bit[7:0] Setting dfs_mrw_mr2=6 


Set DQS idelay[4:0]=5’h1C (the address maybe modify) 


0x0428 
0x0528 
0x0628 
0x0728 


0x001C_0000 
0x001C_0000 
0x001C_0000 
0x001C_0000 


LPDDR3 powerup initialization 
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Description: 


Define REMOVE_ISERDES 

Define FPGA_VERSION 

Define FPGA_V7 

LPDDR3 powerup initialization reference normal initial configure 


6.4.4.3.3 LPDDR3 32bit FPGA Configuration WL=1, RL=3 


© Read latency is 1, Write latency is 3 

© Burst Length is 8 32-bit 

© DLLOFF, Disable cpst_en, set dqs_pos high 

@ Set Burst Length to 8 32-bit 
0x0000 -- bit[6:4] = 3’b011 

@ Set timing registers in FO, WL=1/RL=3, Others timing registers use default 
0x0210 -- 32’h0007_0101 //rdata_latency/wdm_latency/wdate_latency(7~a) 
0x0214 -- 32’h0018_ 0000 //data_oe_sel data_oe_dly(c/18/30/60)(3/6) 
0x0218 -- 32’h0018_0000 //dqs_oe_sel dqs_oe_dly(6/c/18/30)(3) 
0x021C -- 32’h0001_0000 //dqs_out_sel dqs_out_dly(1) 
0x0228 -- 32’h003c_0000 //dqs_gate sel dqs gate_dly 
0x022C -- bit[12] Drf_pll_bypass_mode=1 
0x022C -- bit[7:0] Setting dfs-mrw_mr2=1 

@ Set DQS idelay[4:0]=5’h1C (the address maybe modify) 
0x0428 -- 0x001C_0000 
0x0528 -- 0x001C_0000 
0x0628 -- 0x001C_0000 
0x0728 -- 0x001C_0000 

© LPDDR3 powerup initialization 

Description: 


Define REMOVE_ISERDES 

Define FPGA_WL1_RL3 

Define FPGA_ODD_WL 

Define FPGA_V7 

Define FPGA_VERSION 

LPDDR3 powerup initialization reference normal initial configure 


6.5 DMA Controller 


Base Addr Range Addr Map Description 


V1.0 
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Base Addr Range Addr Map Description 


0x2010_0000 ~ 0x201F_FFFF DMA Control Register 


6.5.1 Overview 


Dma_req[63:0] DMA_CFG . 
Game Master 
DMA_ARB DMA_AXT i 
Dma_ack [63:0] 
> CHN_REQO-31 
AHB Slave in 
ir , 
rs One chn req WE A | 


RAM IF 


— CFG INFO Saar DMA_CTRL 


Cfg_info 


6.5.2 Features 


1) 
2) 
3) 


AMBA3.0 AXI Specification. 
Two 64-bit AXI masters for read and write operation. 


One AHB 32-bit slave for configuration only supports word access to AHB slave 
port. 


Support Byte/Half-word/word transfer on AXI Read/Write Master. 
Not support AMBA EXOKAY/SLVERR/DECERR response. 


Support AMBA INCR transaction, burst length is calculated by transaction byte 
length. 


Support max outstanding number is 16. 

Support 64GB address space. 

AXI Master Big-endian or Little-endian. 

Support 32 channels assigned to hardware request by Channel ID; 
One physical channel shared by 32 Logic channels. 


4-level configurable priority. 3 has the highest and O have the lowest priority. For 
the channels with the same priority, robin-round would be preferred. 


A-synchronized/Synchronized hand-shake request & acknowledge. 
Accept request from both hardware and software. 

Un-aligned word accesses, for both read and write operation. 
Byte/Half-word switch scheme. 

Support link list for scatter and gather transfer. 

Support one channel to start the other channel. 

Configurable fragment wait time between two successive fragments. 
One request for fragment/block/transaction/link-list. 

Automatically disable channel after requests done. 


Support 128K-1 byte fragment length. 
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23) Support 128K-1 byte block length (Block length may be less than fragment length 
in Standard Channel, while forbidden in Full channel). 


24) Support 256M-1 byte transaction length. 
25) Support transfer step, ranged from — (32K-1) bytes to (32K-1) bytes, only for full 


DMA channel. 

26) Support fragment step, ranged from — (32K-1) bytes to (32K-1) bytes, only for full 
DMA channel. 

27) Support block step, ranged from — (128M-1) bytes to (128M-1) bytes, only for full 
DMA channel. 

28) Address-fix transfer for either Source side or destination side. 

29) Address-wrap transfer for either Source side or destination side. 

30) Pause DMA or pause logical channel. 

31) Interrupt of fragment, block, transaction and link list, with raw and masked status. 

32) Interrupt of Error configuration, and support errors status. 

33) Support hardware request to be re-allocated by Channel ID. 

34) Support automatically sleep when all requests served, and wakeup when 


hardware request active; 
35) Support software retention if power domain of DMA shut down; 


6.5.3 Integration Guide 


e = Standard AXI3.0 64bits. 

e AHB configure interface only support single transfer, please use right HPROT[1] for 
security. 

e Parameter For Instance 


Parameter gerau Discription 
value 
DMA64_ADDR_WIDTH 36 Dma axi address width 
DMA64_CHN_AVAIL_NUM 32 Channel number 
DMA64_CHN_FULL_DMA_NUM | 32 Full channel number 
DMA64_REQ_AVAIL_NUM 64 Request number 
DMA64_DATA_BUF_ADDR 7 Data buffer address width 
DMA64._ID 0 Dma axi arid/awid/rid/wid 
DMA64_CNT_FOR_AUDIO 1 Enable audio counter function 
° Dma configure ram size 

Channel type Byte number 
One standard channel 16bytes 
One full channel 48bytes 
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6.5.4 Signal Description 
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HCLK In 1 Dma clock 
HRESETn In 1 Dma reset 
Arid_dma Out 3 

Araddr_dma Out 36 

Arlen_dma Out 4 

Arsize_dma Out 3 

Arburst_dma Out 2 

Arlock_dma Out 2 

Arcache_dma Out 4 

Arprot_dma Out 3 

Arready_dma In 1 

Rid_dma In 3 

Rdata_dma In 64 

Rresp_dma In 2 

Rlast_dma In 1 

Rvalid_dma In 1 

Rready_dma Out 1 

puss) 

Awid_dma Out 3 

Awaddr_dma Out 36 

Awlen_dma Out 4 

Awsize_dma Out 3 

Awburst_dma Out 2 
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Awlock_dma Out 2 
Awcache_dma Out 4 
Awprot_dma Out 3 
Awvalid_dma Out 1 
Awready_dma In 1 


Wid_dma Out 3 
Wdata_dma Out 64 
Wstrb_dma Out 8 
Wlast_dma Out 1 
Wvalid_dma out 1 
Wready_dma In 1 


Bid_dma In 3 
Bresp_dma In 2 
Bvalid_dma In 1 
Bready_dma Out 1 


HSEL In 1 
HREADYin In 1 
HWRITE In 1 
HTRANS In 2 
HWDATA In 32 
HADDR In 32 
HRDATA Out 32 
HREADYout Out 1 


V1.0 


Endian_sel_rdma In 1 Axi read channel endian select 
Endian_sel_wdma In 1 Axi write channel endian select 
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Awprot_in 


Axi write channel protection cfg 


Arprot_in 


Axi read channel protection cfg 


Dma_req In 64 External hardware request 
Dma_ack Out 64 External hardware request ack 
Dma_busy Out 1 Dma busy status 

Int_req_dma Out 1 Dma interruption output 
Ptest_icg_mode In 1 Ram test mode 


Ram_clk_dma_cfg Out 1 Ram clk 
Ram_wdata_dma_cfg | Out 64 Ram write data 
Ram_addr_dma_cfg | Out 8 Ram r/w address 
Ram_cen_dma_cfg Out 1 Ram chip enable 
Ram_wen_dma_cfg Out 8 Ram write enable 
Ram_rdata_dma_cfg | In 64 Ram read data 


Dma_databuf_wclk Out 1 Dma data buffer write clk 

Dma_databuf_wen Out 1 Dma data buffer write enable,low 
active 

Dma_databuf_waddr | Out 8 Dma data buffer write address,the 
width is configured 

Dma_databuf_wdat Out 64 Dma data buffer write data 

Dma_databuf_rclk Out 1 Dma data buffer read clk 

Dma_databuf_cen Out 1 Dma data buffer chip enable,low 
active 

Dma_databuf_raddr Out 8 Dma data buffer read address,the 
width is configured 

Dma_databuf_rdat In 64 Dma data buffer read data 


6.5.5 Function Description 
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6.5.5.1 General Description 


DMA Controller support fast data transfers to off-load the processor. With DMA, specific devices on 
AXI and APB can complete quick data movement from/to memories, internal RAM or External SRAM. 
DMA Controller can also be used to connect any two devices other than memories, as long as they 
can be addressed in memory space. 


6.5.5.2 Standard & Full DMA Channels 


There are two types of DMA channels. One is called “Standard” DMA channel, and the other is “Full” 
DMA channel. 


For most applications, a standard DMA channel would be sufficient, with least configurations and 
simplest control flow. AXI sequential transfer and FIFO transfer would be efficiently managed, with 
byte, half-word or word size. 


For special applications, such as image rotation or complex data arrangement, Full DMA channel 
support address wrap transfer, configurable transfer step and link list mode. 


6.5.5.3 Data Structure 


For Standard DMA channel 


Fragment 1 Fragment 2 Fragment X 


For Full DMA channel 
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Fragment 2 Fragment X 


K————— Fragment 1 


Successive Address Successive Address 


P 7 Fragment Step Fragment Step 
7 yv y 
Fragment | —————— Fragment 2 —————— 


6.5.5.4 DMA Pause 


There are two levels of pause action implemented in DMA controller. 


One is “controller pause” suitable for the whole DMA controller. Once the controller pause occurred, 
the DMA controller would stop all the channels after the current fragment/block completed, hold the 
accepted and subsequently requests. DMA would not sleep during pause state. 


The other is “channel pause” suitable for the single DMA channel. When the channel pause occurred, 
the channel would be temporarily hold and stop all the transfer action. 
6.5.5.5 Channel Priority and Arbitration 


Each channel may be configured to be one of total 4 level priorities, to effective manage the bandwidth 
among all logical channels. If there is more than one request occurring, DMA controller would firstly 
judge their priorities and then select the highest one to serve. 


For the channels having the same level priority, DMA controller would serve them by Round-robin 
way. 
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6.5.5.6 Address Fix Mode 
Both Standard and Full DMA channel support address-fix transfer, on either source or destination side. 
This mode is optimized for UART/SPI etc peripherals, and fragment length “FRAG_LEN” would be 
configured equal to the FIFO watermark. 

6.5.5.7 Address Wrap Mode 
Full-DMA channel support data movement of ring-buffer and double-buffer, as illustrated below. Once 


the address reaches the “WPPT”, the next address jumps to the “WPTO” address after completing the 
“WPPT” data transfer. 


Attention the data at “WPPT” isn’t moved to the destination address. 


WRAP_TO 


Src/Dest Address 


WRAP_PTR 


Src/Dest Address 


WRAP_PTR 


WRAP_TO —> 


6.5.5.8 Endian & Data Switch 


DMA controller would be configured to be big-endian or little-endian on AXI master ports. The detailed 
information on AXI big-endian and little-endian would be preferred to AMBA3.0 Specifications. 


Beside AXI master endian configuration, each channel would separately switch data as scheme 
below: 
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Word access on AXI bus support burst type of address un-aligned to word boundary. If DMA was 
configured to read/write un-aligned address with word size, when DMA read,the DMA would start axi 
burst to read memory by the un-aligned start address, then the DMA discard redundancy byte and 
selects valid data, when DMA write, the DMA would start un-aligned burst transfer,but the valid data 


information must be in the strobe signal. 
this DMA AXI burst types are all INCR, the burst length is 1-16. 
DMA probably had to read/write them by bytes, as illustrated below. 


3 2 1 0 lst transfer 
Start address :0x00 T 6 5 ál 2nd transfer 
Transfer size:32bit 
Burst type: INCR 
3rd 
Burst length:5 transfers 1 x g 2 sila tae ih 
15) 14 13 12 4th transfer 
19 18 17 16 5th transfer 
3 2 1 lst transfer 
Start address:0x01 7 6 5 4 2nd transfer 
Transfer size:32bit 
Burst type:INCR 
Burst length:5 transfers 1i w 8! £ une: transfer 
15 14 13 12 4th transfer 
19 18 17 16 5th transfer 
3 2 lst transfer 
Start address:0x02 7 6 5 4 2nd transfer 
Transfer size: 32bit 
Burst type: INCR 
3rd trans 
Burst length:5 transfers 1i 1 £ £ PESTRES 
15 14 13 2 4th transfer 
19 18 17 16 5th transfer 
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Start address:0x03 i 6 5 4 2nd transfer 
Transfer size:32bit 
Burst type: INCR 


Burst length:5 transfers Ie W : : ord transfer 
15) 14 13 12 4th transfer 
19 18 17 16 5th transfer 


The red byte is redundancy byte. 


For the memory space with un-aligned word access, Byte/Half-word/Word size access must be 
supported. 


For Full DMA channel, if the step of transfer different with the data size (the address is not 
successive), un-aligned word access would turn to be total byte access. 


6.5.5.10 Word Packing 


To maximum utilizing internal FIFO, and reduce AXI wait for un-aligned word access, byte or half-word 
would be packed into word internal DMA. 


6.5.5.11 Channel Execution Flow 
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Exec & (Link_en & (~Link_en | 


link_done) 


oad_Chn_Src_Dest_Addr 
Load_Chn_Frag_Blk_Len 


Std_chn 
oad_Chn_Trsc_Len_Trsf_Step 


full_chn & !wrap_en 


Load_Chn_Wrap_Ptr_To 


Load_Llist_Wrap_Ptr full_chn & wrap_en 


Load_link_ptr 
Load_Llist_Sre_Addr 


Load_Llist_Wrap_To 


rag_Exec_Update_Blk_Len 
Frag_Exec_Update_Trsc_Len Err_occur 


Load_Llist_Link_ptr Load_Chn_Llist_Ptr_Frag_Step 


Load_Llist_Frag_step 


oad_Llist_Src_blk_step 
oad_Llist_Dest_blk_step 
Update_trsc_len 


Load_Chn_Src_Dest_BIk_Step 


6.5.5.12 Link List 
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DMA_LINK LIST (0) 


LINK _LIST_CFG 


LINK LINK PTR 


DMA_LINK LIST (1) 


LINK _LIST_CFG 


LINK LINK PTR 


M 


DMA_LINK_LIST (n-1) 


LINK_LIST_CFG 


LINK_LINK_PTR 


DMA LINK LIST (n) 


LINK_LIST_CFG 


LINK LINK PTR 


Software can create a few link list,and then connect these list, the link_list_end flag of the last list 
should be high means list sequence is end. 


6.5.5.13 Hardware Request Re-allocated 


Every device (peripherals or accelerators) would be assigned to a hardware request, 
when DMA was implemented in SOC. DMA controller support each hardware request to 
be re-allocated to the Standard or Full DMA channels. 


6.5.5.14 One Channel Start Other Channel 


This Function is optimized for audio,firstly,the software must configure the only two 
channel registers, and ensure the two channels can’t be used by any other hardware 
request or software request, and each channel can start the other channel. 


DMA audio application as illustrated below. 
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Start_req 
a 
DMA DMA 
Channel x Req_ack Channel y 
> 
DDR IRAM VBC 


Firstly, cpu should start channel x only one time, when the IRAM has enough data from 
channel x, cpu (or VBC)can start channel y to shift data from IRAM to VBC. when channel 
x is idle and a small amount data in IRAM, channel y can start channel x when channel y 


frag_done or blk_done or trsc_done or llist_done. 


Start control signal timing: 


The channel Y is idle state when channel X start request is valid, then next clock cycle 


start channel Y is successful. 


Chn X | | 
Frag blk 
done 
Chn Y A 
enn Y req IDLE a a 
Start success 
Start_req 
The channel Y is busy state when channel X start request is valid, so the channel X 
request will hold untill channel Y is idle, when the channel Y is idle, then next clock cycle 
start channel Y is successful. 
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clk 


Chn X — 
Frag blk 
done 


LW 
Chn Y req Chin Y \ 
| IDLE | | Start success 


Start_req 


6.5.5.15 Error Configuration 


Unaligned word access with un-successive address. 
Request for transaction or link list in Standard DMA channel. 


Zero Fragment/block length. 


e S 


Address wrap for Standard Channel. 


6.5.6 Control Registers 
6.5.6.1 Memory map 


ARM base address: 


= 


0x0010 DMA_INT_RAW_STATUS DMA Interrupt Raw Status. 
0x0014 DMA_INT_MASK_STATUS DMA Interrupt Mask Status. 
0x0018 DMA_REQ_STATUS DMA Request status. 


0x001C DMA_EN_STATUS DMA Enable Status. 


0x0020 DMA_BEBUG_STATUS DMA Debug Status 
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0x0024 DMA_ARB_SEL_STATUS DMA Arbitrator Selection Status 


One channel to start other 
0x0028 Chn_start_chn_cfg_1grp ; ; 
channel configure info 


One channel to start other 
0x002C Chn_start_chn_cfg_2grp ; , 
channel configure info 


i enc S 
Zo a 
ee 
ill ane «| A 
ed 
erea 
e o eT 
iol nan on ul 
incall iso. nal 
ee 

oo 


0x0030- 
Reserved. 
OxOFFC 
0x1000 — R : 
CHN1 Configure Registers 
0x103C 
0x1040- , 
CHN2 Configure Registers 
0x107C 
0x1080- ; f 
CHN3 Configure Registers 
0x10BC 
0x10C0- ; ; 
CHN4 Configure Registers 
Ox10FC 


0x1100- CHN5 Configure Registers 
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0x113C 


0x1140- ; ; 
CHN6 Configure Registers 

0x117C 

0x1180- , i; 
CHN7 Configure Registers 

0x11BC 

0x11C0- ; ; 
CHNB8 Configure Registers 

Ox11FC 

0x1200- ; : 
CHN9 Configure Registers 

0x123C 

0x1240- : : 
CHN10 Configure Registers 

0x127C 

0x1280- . : 
CHN11 Configure Registers 

0x12BC 

0x12C0- ; ; 
CHN12 Configure Registers 

Ox12FC 

0x1300- ; : 
CHN13 Configure Registers 

0x133C 

0x1340- , , 
CHN14 Configure Registers 

0x137C 

0x1380- : , 
CHN15 Configure Registers 

0x13BC 

0x13C0- : ; 
CHN16 Configure Registers 

0x13FC 

0x1400-— i ; 
CHN17 Configure Registers 

0x143C 

0x1440- , , 
CHN18 Configure Registers 

0x147C 

0x1480- A , 
CHN19 Configure Registers 

0x14BC 

0x14C0- : ; 
CHN20 Configure Registers 

Ox14FC 
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0x1500-— f ; 
CHN21 Configure Registers 

0x153C 

0x1540- i ; 
CHN22 Configure Registers 

0x157C 

0x1580- , i 
CHN23 Configure Registers 

0x15BC 

0x15C0- i : 
CHN24 Configure Registers 

Ox15FC 

0x1600-— ' ; 
CHN25 Configure Registers 

0x163C 

0x1640- : f 
CHN26 Configure Registers 

0x167C 

0x1680- , , 
CHN27 Configure Registers 

0x16BC 

0x16C0- , ; 
CHN28 Configure Registers 

0x16FC 

0x1700- ; A 
CHN29 Configure Registers 

0x173C 

0x1740- . ; 
CHN30 Configure Registers 

0x177C 

0x1780- , , 
CHN31 Configure Registers 

0x17BC 

0x17C0- , , 
CHN32 Configure Registers 

0x17FC 


0x1800- 
Reserved. 
Ox1FFC 
Channel ID for request 1 
assignment. Corresponding 
0x2000 REQ1_CID 
channel would serve the request 
1 after properly configured. 


0x2004 REQ2_CID Same means as “REQ1_CID” 
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oc a a 
Same means as “REQ1_CID” 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 381 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC7731E Design Specification 


el a a 
Same means as “REQ1_CID” 

ill lac IPS a 
ill sc ll 
=e as CA 
ee > 
= ON 
ill al a al 
aS A 
= o 
= ee 
goe ooo 
SS 
ol a 
eS 
il ia 
ill 
eel a 
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0x20D0 REQ53_CID 


0x20DC REQ56_CID 


0x20E0 REQ57_CID 


Sa 
a 


6.5.6.2 Register Descriptions 


6.5.6.2.1 DMA_PAUSE 


Description: 


Offset Address: 0x0000 


Field Name Type | Reset | Description 
Value 


Dr. Wa dl 
DMA_AUTOCLKGATE_EN | [21] Audio counter clk enable 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 383 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


NR del 


DMA_PAUSE_STATUS [2] 1’b0O DMA Pause status. 
0 : In active state. 
1: In Pause state. 


a I el od 


DMA_PAUSE RW 1’bO Active High, pause all the channels. 
Note: If “DMA_PAUSE” asserted active when 
the DMA is busy, DMA would finish the 
current fragment before enter Pause State. 


Note: 


6.5.6.2.2 DMA_FRAG_WAIT 


Description: 


Offset Address: 0x0004 


orci NR 
Field Name Type | Reset | Description 

“OPP 
ak. 2 


Note: 


6.5.6.2.3. REQ_PENDO_EN 


Description: 


Offset Address: 0x0008 


Field Name Type | Reset | Description 
Value 


REQ_PEND_EN[31:0] [31:0] | RW 32’bO | Requests Pending Enable. 
Acitve high, enable DMA_REQ[31:0] to wakeup 
DMA, when MCU deep sleep; 


Note: 
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6.5.6.2.4 REQ_PEND1_EN 


Description: 


Offset Address: 0x000c 


Field Name Type | Reset | Description 
Value 


REQ_PEND_EN[63:32] [31:0] | RW 32’bO | Requests Pending Enable. 
Acitve high, enable DMA_REQ[63:32] to wakeup 
DMA, when MCU deep sleep; 


Note: 


6.5.6.2.5  DMA_INT_RAW_STATUS 


Description: 


Offset Address: 0x0010 


Field Name Type | Reset | Description 
Value 


DMA_INT_RAW_STATUS [31:0] 32’b0 | DMA 32 Channels Interrupt Raw Status. 
0 : No Interrupt need to be served. 
1 : Interrupt need to be served. 


Note: 


6.5.6.2.6 DMA _INT_MASK_STATUS 


Description: 


Offset Address: 0x0014 


Field Name Type | Reset | Description 
Value 


DMA_INT_MASK_STATUS [31:0] 32’bO | DMA 32 Channels Interrupt Mask Status. 
0 : No Interrupt need to be served. 
1 : Interrupt need to be served. 


Note: 
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6.5.6.2.7 DMA_REQ_STATUS 


Description: 


Offset Address: 0x0018 


Field Name Type | Reset | Description 
Value 


DMA_REQ_STATUS [31:0] 32’b0 | DMA 32 Channels Request Status. 
0 : No Request need to be served. 
1 : Request need to be served. 


Note: 


6.5.6.2.8 DMA_EN_STATUS 


Description: 


Offset Address: 0x001c 


Field Name Type | Reset | Description 
Value 


DMA_EN_STATUS [31:0] 32’b0 | DMA 32 Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled. 


Note: 


6.5.6.2.9 DMA_DEBUG_STATUS 


Description: 


Offset Address: 0x0020 


Field Name Type | Reset | Description 
Value 


Chn_start_chn_busy [31:28] [31]: chn_start_chn_2grp dest chn busy 
[30]: chn_start_chn_2grp src chn busy 
[29]: chn_start_chn_1grp dest chn busy 
[28]: chn_start_chn_1grp src chn busy 


[27] pe eee Axi read port receive command ready 
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sca el ll linc 
ee 
= ee 
ee 
ia lal il es 
PE lA 


Gen_wvalid_status [18:16] 3’bO Generate write valid of AXI write channel 
3’d0: IDLE 
3’d1: judge enough data for output 
3’d2: generate axi write valid 
3’d3: wait enough data for output 
3’d4: wait wready of axi 


Sa 


MAIN_FSM_STATUS [12:8] 5’bO | MAIN FSM status. 
5’d0: IDLE 
5’d1: load link list pointer 
5’d2: load link list source and dest address 
5’d3: load link list fragment and block length 
5’d4: load link list transaction length and src/dest 
transfer step 
5’d5: load link list wrap_ptr and wrap_to 
5’d6: load full mode source and dest address 
5’d7: load full mode fragment and block length 
5’d8: load full mode transaction length and 
src/dest transfer step 
5’d9: load full mode wrap_ptr and wrap_to 
5’d10: update block length 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 387 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM’ 


SRC_FSM_STATUS 


DEST_FSM_STATUS 


SC7731E Design Specification 


5’d11: update transaction length 
5’d12: fragment execute 


5’d13: load list pointer and use src/dest fragment 
step 


5’d14: load src/dest block step 


5’d15: load link list high 4bits pointer and 
src/dest fragment step 


5’d16: load src/dest block step 
5’d17: transaction or link list done 
5’d18: update wrap info. 

Source Side FSM status. 

4’d0: IDLE 

4’d1: calculate burst parameter 
4’d2: calculate data number of burst 


4’d3: wait enough data buffer space for read 
burst 


4’d4: start read burst 
4’d5: read burst execute 


4’d6: wait fragment done or limit outstanding 
number 


4’d7: fragment read done 
Destination Side FSM status. 

4’d0: IDLE 

4’d1: calculate burst parameter 
4’d2: calculate data number of burst 


4’d3: wait enough data buffer space for write 
burst 


4’d4: start write burst 


4’d5: write burst execute 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 388 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


4’d6: wait fragment done or limit outstanding 


number 


4’d7: fragment write done 


6.5.6.2.10 DMA_ARB_SEL_STATUS 


Offset Address: 0x0024 


Field Name Type | Reset | Description 
Value 


Sa all i 
CHN_ARB_SEL [5:0] Pe je | Channel Arbitrator Selection Status; 


6.5.6.2.11 Chn_start_chn_cfg_1grp 


Offset Address: 0x0028 


Field Name Type | Reset | Description 
Value 


RR A 


Chn_start_chn_en [24] RW T’bO 1: enable 
0: disable 


chn_int_out_sel_1grp [23:20] | RW [23:22]=2’b00: masked int from 
Dest_start_chn_id both output to global int and 
channel int; 
2’b10: masked int from Dest_start_chn_id only 
output to global int; 
Else: masked int from Dest_start_chn_id only 
output to channel int; 
[21:20]=2’b00: masked int from Src_start_chn_id 
both output to global int and channel int; 
2’b10: masked int from Src_start_chn_id only 
output to global int; 
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Else: masked int from Src_start_chn_id only 
PP output to channel int 


I le OS 5 


Dest_start_chn_id [13:8] | RW 5’d0 Index number of the channel which will be 
started, [1:32] 


oo E y E 


Src_start_chn_id [5:0] RW 5’dO Index number of the channel to start other 
channel, [1:32] 


6.5.6.2.12 Chn_start_chn_cfg_2grp 


Offset Address: 0x002C 


Field Name Type | Reset | Description 
Value 


I eel 


Chn_start_chn_en [24] RW 1’bO 1: enable 
0: disable 


chn_int_out_sel_2grp [23:20] | RW [23:22]=2’b00: masked int from 
Dest_start_chn_id both output to global int and 
channel int; 
2’b10: masked int from Dest_start_chn_id only 
output to global int; 
Else: masked int from Dest_start_chn_id only 
output to channel int; 
[21:20]=2’b00: masked int from Src_start_chn_id 
both output to global int and channel int; 
2’b10: masked int from Src_start_chn_id only 
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output to global int; 
Else: masked int from Src_start_chn_id only 
output to channel int 


Src_start_fr_llist_done | [19] When llist_done valid,to start other channel 
[18] When trsc_done valid,to start other channel 
Src_start_fr_blk_ done | [17] When blk_done valid,to start other channel 


Src_start_fr_frag_ done | [16] When frag_done valid,to start other channel 
SN al aie. AA 


Dest_start_chn_id [13:8] | RW 5’d0 Index number of the channel which will be 
started, [1:32] 


er 


Src_start_chn_id [5:0] RW 5’dO Index number of the channel to start other 
channel, [1:32] 


6.5.6.2.13 Dma_chn_arprot 


Offset Address: 0x0030 


Field Name Type | Reset | Description 
Value 


[31:0] | RW 32’bO0 | When HPROT[1]=1’ bO, can access this register 
1’b1: Channel 32-1 AXI read protection flag 
1’b0: no-protection 


6.5.6.2.14 Dma_chn_awprot 


Offset Address: 0x0034 


Field Name Type | Reset | Description 
Value 


[31:0] | RW 32’b0 | When HPROT[1]=1’ bO, can access this register 
1’b1: Channel 32-1 AXI write protection flag 
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6.5.6.2.15 Dma_chn_prot_flag 


Offset Address: 0x0038 


Field Name Type | Reset | Description 
Value 


[31:0] | RW | 32’b0 | When HPROT[1]=1’ bO, can access this register 
1’b1: Channel 32-1 protection flag 
1’b0: no-protection 


6.5.6.2.16 Dma_glb_prot 


Offset Address: 0x003c 


Field Name Type | Reset | Description 
Value 


[13] RW T’bO When HPROT[1]=1’ bO, can access this register 
1’b1: total_trsf_byte_cnt2 protection flag 
1’b0: no-protection 


[12] RW 1’bO When HPROT[1]=1’ bO, can access this register 
1’b1: total_trsf_byte_cnt1 protection flag 
1’b0: no-protection 

[11] RW 1’bO When HPROT[1]=1’ bO, can access this register 
1’b1: cnt_chn_sel protection flag 
1’b0: no-protection 

[10] RW | 1’bO When HPROT[1]=1’ bO, can access this register 
1’b1: sync_sec_n_normal protection flag 
1’b0: no-protection 
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When HPROT[1]=1’ bO, can access this register 
1’b1: Chn_start_chn_cfg_2grp protection flag 
1’b0: no-protection 

When HPROT[1]=1’ bO, can access this register 
1’b1: Chn_start_chn_cfg_1grp protection flag 
1’b0: no-protection 

When HPROT[1]=1’ bO, can access this register 
1’b1: DMA_ARB_SEL_STATUS protection flag 
1’b0: no-protection 

When HPROT[1]=1’ b0, can access this register 
1’b1: DMA_BEBUG_ STATUS protection flag 
1’b0: no-protection 

When HPROT[1]=1’ bO, can access this register 
1’b1: DMA_EN_ STATUS protection flag 

1’b0: no-protection 

When HPROT[1]=1’ bO, can access this register 
1’b1: DMA_REQ_STATUS protection flag 

1’b0: no-protection 

When HPROT[1]=1’ bO, can access this register 
1’b1: DMA_INT_MASK_STATUS protection flag 
1’b0: no-protection 

When HPROT[1]=1’ bO, can access this register 
1’b1: DMA_INT_RAW_ STATUS protection flag 


1’b0: no-protection 


When HPROT[1]=1’ bO, can access this register 


1’b1: DMA_FRAG_WAIT protection flag 
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RW 1’bO When HPROT[1]=1’ bO, can access this register 
1’b1: DMA_PAUSE protection flag 
1’b0: no-protection 


6.5.6.2.17 Dma_pend0_prot 


Offset Address: 0x0040 


Field Name Type | Reset | Description 
Value 


[31:0] | RW | 32’bO0 | When HPROT[1]=1’ bO, can access this register 
1’b1: DMA_PEND_EN[31:0] protection flag 
1’b0: no-protection 


6.5.6.2.18 Dma_pend1_prot 


Offset Address: 0x0044 


Field Name Type | Reset | Description 
Value 


[31:0] | RW | 32’bO0 | When HPROT[1]=1’ bO, can access this register 
1’b1: DMA_PEND_EN[63:32] protection flag 
1’b0: no-protection 


6.5.6.2.19 Dma_reqid0O_prot 


Offset Address: 0x0048 


Field Name Type | Reset | Description 
Value 


ee [31:0] 32’bO | When HPROT[1]=1’ bO, can access this register 
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1’b1:REQID reg31-0 protection flag 


1’b0: no-protection 


6.5.6.2.20 Dma_reqid1_prot 


Offset Address: 0x004c 


Field Name Type | Reset | Description 
Value 


[31:0] | RW 32’b0 | When HPROT[1]=1’ bO, can access this register 
1’b1: REQID reg63-32 protection flag 
1’b0: no-protection 


6.5.6.2.21 Sync_sec_n_normal 


Offset Address: 0x0050 


Field Name Type | Reset | Description 
Value 
[31:0] | RW 32’bO | Used for synchronous between sec and normal 
mode by driver 


6.5.6.2.22 CNT_CHN_SEL 


Offset Address: 0x0054 


Field Name Type | Reset | Description 
Value 


2 EE 


Cnt_chn_sel2 [13:8] | RW Counter function channel selection; 
0: every channel don’t has this function 
1-32: which channel enable 
TOTAL_TRSF_BYTE_CNT1 function 


ee Ee a 
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Cnt_chn_sel1 [5:0] Counter function channel selection; 
0: every channel don’t has this function 
1-32: which channel enable 
TOTAL_TRSF_BYTE_CNT2 function 


6.5.6.2.23 TOTAL_TRSF_BYTE_CNT1 


Offset Address: 0x0058 


Field Name Type | Reset | Description 
Value 
Lf [31:0] 32’b0 | Counter for byte number of dma output 


6.5.6.2.24 TOTAL_TRSF_BYTE_CNT2 


Offset Address: 0x005c 


Field Name Type | Reset | Description 
Value 


a [31:0] 32’b0- | Counter for byte number of dma output 


6.5.6.2.25 STD_CHN_PAUSE 


Description: 


oer S SE Address: 0x1000 


O e I Ie Name Type | Reset | Description 
Value 


CHN_PAUSE_STATUS [2] Channel Pause status. 
If pause the current busy channel, 
“CHN_PAUSE_STATUS” would be observed after 
the fragment completed. Otherwise, 
“CHN_PAUSE_STATUS” would be updated as 
soon as CHN_PAUSE changed. 
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CHN_PAUSE Channel Pause Enable. 
0: Channel in active mode. 
1 : Channel pause. 
Active high, only pause the channel. If the 
CHN_PAUSE asserted when the channel is busy, 
it should be paused after the current fragment 
finished. 


Note: 


6.5.6.2.26 STD_CHN_REQ 


Description: 


Offset Address: 0x1004 


Field Name Type | Reset | Description 
Value 


E ad as 
CHN_ REQ cee eae Channel Request. 


Note: 


6.5.6.2.27 STD_CHN_CFG 


Description: 


Offset Address: 0x1008 


Field Name Type | Reset | Description 
Value 
Pl il 


ERR_TYPE_STATUS [23:20] Error Configure, which would be cleared when 
“ERR_INT_STATUS” cleared: 
4’b0001 : Addr Wrap Error Configure; 
4’b0010 : Request Mode Error Configure; 
4’b0100 : Length Error Configure; 
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4’b1000 :Unalign Error Configure; 


Addr wrap error configure 


Set wrap enable in standard DMA channel. 


Request mode error configure 


Req_mode==2 or 3 in in standard DMA channel. 


Length Error Configure 

a> Frag _len==0; 

b> Blk_len==0; 

c> FULL DMA channel,trsc_len==0; 
4> Unalign Error Configure 

a> Src unsigned error 


a1> address unalign in halfword width 
error=(src_data_size[1:0]==1)&&(src_addr[0]!=0) 

a2> address unalign and trsf_step unalign in word width 
error=(src_data_size[1:0]==2)&&(src_addr[1:0]!=0) 


&&(src_trsf_step!=4) 


b> dest unsigned error 


b1> address unalign in halfword width 
error=(dst_data_size[1:0]==1)&&(dst_addr[0]!=0) 

b2> address unalign and trsf_step unalign in word width 
error=(dst_data_size[1:0]==2)&&(dst_addr[1:0]!=0) 


&&(dst_trsf_step!=4) 


ee a 


Oo e o E 
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CHN_PRIORITY [13:12] | RW Channel Request Priority. Four level of Priority supported 
as list : 
2’b00 : Lowest priority. 
2’b01 : Secondary lowest priority. 
2’b10 : Tertiary lowest priority. 
2’b11 : Highest priority. 


A ld ns A 


os ee 
A L a a A 
Oe 
I li a © 


CHN_EN RW 1’bO Channel Enable: 
0 : Disable the channel. 
1: Enable the channel. 


Note: 


6.5.6.2.28 STD_CHN_INT 


Description: 


Offset Address: 0x100c 


Field Name Type | Reset | Description 
Value 


ae T e 


oo a 
a i el licen 
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CHN_FRAGMENT_INT_CLR [24] Fragment done interrupt clear. 
eee 


CHN_CFG_ERR_INT_MASK_STATUS [20] T’bO Configuration error masked 
interrupt status. 


E al al i 
al id onc 


CHN_ BLK INT_ MASK _STATUS [17] 1’bO Channel Block Masked interrupts 
status. 
CHN_ FRAGMENT_INT_ MASK [16] T’bO Channel Fragment Masked 
_STATUS interrupts status. 
ee 
CHN_CFG_ERR_INT_RAW_STATUS [12] 1’bO Configuration error raw 
interrupts status. 
OO 


eee — 
CHN_ BLK INT_RAW_STATUS A ne Block done interrupt status. 


CHN_ FRAGMENT INT_RAW_STATUS eye Fragment done Raw interrupt 
status. 


ee ee) 


CHN_CFG_ERR_INT_EN RW 1’bO Configuration error interrupt 
enable. 


EE CE lel 
ee 
CHN_FRAGMENT_INT_EN eee | 1’bO | Fragment done interrupt enable. 


Note: 


6.5.6.2.29 STD_CHN_SRC_ADDR 


Description: 
Offset Address: 0x1010 
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Field Name Type | Reset | Description 
Value 


CHN_SRC_ADDR [31:0] Channel Source Address 


Note: 


6.5.6.2.30 STD_CHN_DEST_ADDR 


Description: 


Offset Address: 0x1014 


Field Name Type | Reset | Description 
Value 


CHN_DEST_ADDR [31:0] Channel Destination Address 


Note: 


6.5.6.2.31 STD_CHN_FRAG_LEN 


Description: 


Offset Address: 0x1018 


Field Name Type | Reset | Description 
Value 


SRC_SIZE [31:30] | RW | 2’bx Source AHB Size. 
2’b00 : Byte; 
2’b01 : Half Word 
2’b10 : Word 
2’b11 : DWord. 


DEST_SIZE [29:28] | RW | 2’bx Destination AHB Size. 
2’b00 : Byte; 
2’b01 : Half Word 
2’b10 : Word 
2’b11 : DWord. 
SWT_MODE [27:26] | RW 2’ bx Data Switch mode selection. 
eee 2’b00 : ABCD => ABCD; 
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ADDR_FIX_EN 


—— LEN 


Note: 
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2’b01 : ABCD => DCBA 

2’b10 : ABCD => BADC; 

2’b11 : ABCD => CDAB 

Request mode, For Standard DMA channel: 
2’b00 : Fragment; 

2’b01 : Block; 

2’b10 : Forbidden in Standard DMA channel; 
2’b11 : Forbidden in Standard DMA channel; 


Reserved for Full DMA channel “WRAP_SEL”. 
available in Standard DMA channel. 


Reserved for Full DMA channel “WRAP_EN”. Un- 
available in Standard DMA channel. 


Selection of the side using Address Fixed mode. 
0 : Address Fixed on Source. 
1: Address Fixed on Destination. 


Only one side of a DMA channel can activate 
address-Fixed mode at a time. 


Address Fixed Enable: 
0 : Disable Address Fixed mode. 
1 : Enable Address Fixed mode. 


Active High would make address fixed within the 
fragment, while “FRAG STEP” and ”BLK_STEP” 
would be applied to address after fragment 
done; 


Reserved for Link list end flag. Un-available in 
Standard DMA channel. 


(ics ae 


Fragment Length, with byte unit. i 128K-1 
bytes) 
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6.5.6.2.32 STD_CHN_BLK_LEN 


Description: 


Offset Address: 0x101c 


Field Name Type | Reset | Description 
Value 


BLK_LEN [16:0] | RW | 16’bx | Block Length, with byte unit. (Max 128K-1 
bytes) 


Note: 


6.5.6.2.33 FULL_CHN_PAUSE 


Description: 


Offset Address: 0x1000 


Type | Reset | Description 
a 
DSU a 
A E 
Se 


CHN_PAUSE RW 1’b Channel Pause Enable. 
0: Channel in active mode. 
1 : Channel pause. 


Active high, only pause the channel. If the 
CHN_PAUSE asserted when the channel is 
busy, it should be paused after the current 
fragment finished. 


6.5.6.2.34 FULL_CHN_REQ 


Description: 


Offset Address: 0x1004 


a nd 
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OO cl 
OU id i 


CHN_REQ fee eee | Channel Request. 


Note: 


6.5.6.2.35 FULL_CHN_CFG 


Description: 


Offset Address: 0x1008 


Field Name Type | Reset | Description 
Value 


ee er 


ERR_TYPE_STATUS [23:20] Error Configure, which would be cleared when 
“ERR_INT_STATUS” cleared: 
4’b0001 : Addr Wrap Error Configure; 
4’b0010 : Request Mode Error Configure; 
4’b0100 : Length Error Configure; 
4’b1000 :Unalign Error Configure; 
Addr wrap error configure 
Set wrap enable in standard DMA channel. 
Request mode error configure 
Req_mode==2 or 3 in in standard DMA channel. 
Length Error Configure 
d> Frag _len==0; 
e> Blk_len==0; 
f> FULL DMA channel,trsc_len==0; 
Unalign Error Configure 
c> Src unsigned error 
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a1> address unalign in halfword width 
error=(src_data_size[1:0]==1)&&(src_addr[0] !=0) 

a2> address unalign and trsf_step unalign in word width 
error=(src_data_size[1:0]==2)&&(src_addr[1:0]!=0) 


&&(src_trsf_step!=4) 


d> dest unsigned error 


b1> address unalign in halfword width 
error=(dst_data_size[1:0]==1)&&(dst_addr[0]!=0) 

b2> address unalign and trsf_step unalign in word width 
error=(dst_data_size[1:0]==2)&&(dst_addr[1:0]!=0) 


&&(dst_trsf_step!=4) 


a lal 


CHN_PRIORITY [13:12] | RW 2’bO Channel Request Priority. Four level of Priority supported 
as list : 
2’b00 : Lowest priority. 
2’b01 : Secondary lowest priority. 
2’b10 : Tertiary lowest priority. 
2’b11 : Highest priority. 


ee A Ee 


LLIST_CFG_VALID RW T’bO If “LLIST_EN” asserted, active high indicates Link list 
configure valid. 
0 : Link list configure in-valid. DMA controller need obtain 
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link list configure information by link list pointer. 

1 : link list configure information valid. DMA controller 
would continue to complete the node and clear this bit. 
Note: Strongly recommend to observe only. Carefully 
writing to this bit, which may cause DMA crashed. If had 
to do so, pause this channel before changing. 


OO lal ain O 


LLIST_EN RW 1’bO Link list Enable, only available for full DMA channel. 
0: Disable the link list. 
1 : Enable the link list. 


O I NN ë 


CHN_EN RW T’bO Channel Enable: 
0 : Disable the channel. 
1 : Enable the channel. 


Note: 


6.5.6.2.36 FULL_CHN_INT 


Description: 


Offset Address: 0x100c 


Field Name Type | Reset | Description 
Value 


DE E al a 


CHN_CFG_ERR_INT_CLR [28] Configuration error interrupt 
clear. 


a ln 
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CHN_CFG_ERR_INT_MASK_STATUS Configuration error masked 
interrupt status. 


CHN_ LLIST INT_MASK_STATUS Channel Link list Masked 
interrupt status. 


CHN_TRSC INT_ MASK _STATUS Channel Transaction Masked 
interrupts status. 


CHN_ BLK_INT_ MASK _STATUS Channel Block Masked interrupts 
status. 


CHN_ FRAGMENT_INT_ MASK _STATUS Channel Fragment Masked 
interrupts status. 


aa 


CHN_CFG_ERR_INT_RAW_STATUS [12] 1’bO Configuration error raw 
interrupts status. 

CHN_LLIST INT_RAW_STATUS [11] Ke Channel Link List interrupts 
status. 


CHN_TRSC INT_RAW_STATUS [10] DM Channel Transaction interrupts 
status. 


CHN_ BLK_INT_RAW_STATUS N | Block done interrupt status. 


CHN_FRAGMENT_INT_RAW_STATUS eye yee Fragment done Raw interrupt 
status. 


FS A a 


CHN_CFG_ERR_INT_EN RW T’bO Configuration error interrupt 
enable. 


CHN_LLIST_INT_EN eT | Link list done interrupt enable 


CHN_TRSC_INT_EN [2] RW Transaction done interrupt 
enable 


CHN_BLK_INT_EN Block done interrupt enable. 
CHN_FRAGMENT_INT_EN ee | Fragment done interrupt enable. 


Note: 


6.5.6.2.37 FULL_CHN_SRC_ADDR 
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Description: 


Offset Address: 0x1010 


Field Name Type | Reset | Description 
Value 


CHN_SRC_ADDR [31:0] Channel Source Address 


Note: 


6.5.6.2.38 FULL_CHN_DEST_ADDR 


Description: 


Offset Address: 0x1014 


Field Name Type | Reset | Description 
Value 


CHN_DEST_ADDR [31:0] Channel Destination Address 


Note: 


6.5.6.2.39 FULL_CHN_FRAG_LEN 


Description: 


Offset Address: 0x1018 


Field Name Type | Reset | Description 
Value 


SRC_SIZE [31:30] | RW | 2’bx Source AHB Size. 
2’b00 : Byte; 
2’b01 : Half Word 
2’b10 : Word 
2’b11 : DWord. 


DEST_SIZE [29:28] | RW | 2’bx Destination AHB Size. 
2’b00 : Byte; 
2’b01 : Half Word 
2’b10 : Word 
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2’b11 : DWord. 


Data Switch mode selection. 

2’b00 : ABCD => ABCD; 

2’b01 : ABCD => DCBA 

2’b10 : ABCD => BADC; 

2’b11 : ABCD => CDAB 

Request mode, For Full DMA channel: 
2’b00 : Fragment; 

2’b01 : Block; 

2’b10 : Transaction; 

2’b11 : Link List; 

Selection of the side using Address wrap mode. 
0: Address wrap on Source. 

1 : Address wrap on Destination. 


Only one side of a DMA channel can activate 
address-wrapping mode at a time. 


Active High enable Address-wrapping for ring 


buffer. The next address of DMA jumps to 
“WWRAP_START_ADDR” address when the current 
address matches “WRAP_END_ADDR” address: 


0 : Disable address wrap mode. 


1 : Enable address wrap mode. 
“WRAP_START_ADDR” and “WRAP_END_ADDR” 
would be used to limit the address space of 
either Source or Destination. 


Selection of the side using Address Fix mode. 
0 : Address Fix on Source. 
1 : Address Fix on Destination. 


Only one side of a DMA channel can activate 
address- Fix mode at a time. 
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ADDR_FIX_EN [20] RW 


LLIST_END [19] RW 1’bx 


BLK_LEN_REC_H [18:17] | RW_ | 2’bx 


FRG_LEN [16:0] RW 17’bx 
Note: 
6.5.6.2.40 FULL_CHN_BLK_LEN 


Description: 


SC7731E Design Specification 


Address Fix Enable: 
0 : Disable Address Fix mode. 


1 : Enable Address Fix mode. 


Active High would make address fixed within the 
fragment, while “FRAG STEP” and ”BLK_STEP” 
would be applied to address after fragment 


done; 


Link list end flag. Active only when “LLIST_EN” 
asserted. 


Block counter[16:15], update after each 
fragment done; 


Note: Normally configured to 2’b0. Only to be 
configured other value during state retention 
after wake up 


Fragment Length, with byte unit. (Max 128K-1 


bytes) 


Offset Address: 0x101c 


Field Name 


Type | Reset 
Value 


BLK_LEN_REC_L [31:17] | RW | 15’bx 


BLK_LEN 


[16:0] | RW 


6.5.6.2.41 FULL_CHN_TRSC_LEN 


Note: 


Description: 


V1.0 


Description 


Block counter[14:0], update after each fragment 
done; 


Note: Normally configured to 15’b0. Only to be 
configured other value during state retention 
after wake up 


Block Length, with byte unit. (Max 128K-1 


bytes ) 
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Offset Address: 0x1020 


Field Name Type | Reset | Description 
Value 


llist_node_int_en [31] RW 1: enable int of current list node; 
O: int of current list node decided by 
FULL_CHN_INT.CHN_LLIST_INT_EN 


llist_node_int_type [30:28] | RW [28]: int enable of type of frag; 
[29]: int enable of type of blk; 
[30]: int enable of type of trsc; 

TRSC_LEN Transaction Length, with byte unit. (Max 256M-1 
bytes) 


Note: 


6.5.6.2.42 FULL_CHN_TRSF_STEP 


Description: 


Offset Address: 0x1024 


Field Name Type | Reset | Description 
Value 


DEST_TRSF_STEP [31:16] Channel Source side transfer step, with byte unit. 


SRC_TRSF_STEP [15:0] Channel destination side transfer step, with byte 
unit. 


Note: 


6.5:6.2.43 FULL_CHN_WRAP_PTR 


Description: 


Offset Address: 0x1028 


Field Name Type | Reset | Description 
Value 


CHN_SRC_ADDR[35:32] | [31:28] Pelee | Chn source address high 4bits 
WRAP_PTR [27:0] 28’bx | Wrap jump pointer address. 
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Once the transfer address reaches WPPT, the 


next address jumps to the WPTO address after 


completing the WPPT data transfer. 


6.5.6.2.44 FULL_CHN_WRAP_TO 


Description: 


Offset Address: 0x102c 


Field Name Type | Reset | Description 
Value 


CHN_DEST_ADDR[35:32] | [31:28] ee | Chn Destination address high bits 


WRAP_TO [27:0] | RW 28’bx | Wrap jump-to address. 
Once the transfer address reaches WPPT, the 
next address jumps to the WPTO address after 
completing the WPPT data transfer. 


Note: 


6.5.6.2.45 FULL_CHN_LLIST_PTR 


Description: 


Offset Address: 0x1030 


Field Name Type | Reset | Description 
Value 


LLIST_PTR [31:0] Link List pointer. Must DWord align. 


Note: 


6.5.6.2.46 FULL_CHN_FRAG_STEP 


Description: 


Offset Address: 0x1034 


Field Name Type | Reset | Description 
Value 
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DEST _FRAG_STEP [31:16] Channel Destination side transfer step. With byte 
unit. 


SRC_FRAG_STEP [15:0] Channel Source side transfer step. With byte 
unit. 


Note: 


6.5.6.2.47 FULL_CHN_SRC_BLK_STEP 


Description: 


Offset Address: 0x1038 


Field Name Type | Reset | Description 
Value 


LLIST_PTR[35:32] [31:28] aa Link List pointer high 4bits 
CHN_SRC_BLK_STEP [27:0] Channel Source block step. With byte unit. 


Note: 


6.5.6.2.48 FULL_CHN_DEST_BLK_STEP 


Description: 


Offset Address: 0x103c 


Field Name Bit Type | Reset | Description 

Value 
SY all 
CHN_DEST_BLK STEP [27:0] Channel Destination block step. With byte unit. 


Note: 


6.5.6.2.49 REQ1_CID 


Description: 


Offset Address: 0x2000 


Field Name Type | Reset | Description 
Value 
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REQ1 CID [5:0] eye REQ1 Channel Identified Number. Value from 1 
to 32 


6.6 MCU Interrupt Controller 


In AP System, there are total 4 interrupt controllers for waking up purpose. 


Base Addr Range Addr Map Description 


0x7160_0000 ~ 0x716F_FFFF INTC 2 
0x7170_0000 ~ 0x717F_FFFF INTC 3 
0x4020_0000 ~ 0x4020_FFFF AON INT 


6.6.1 Overview 
CHIP provides 4 32-channels interrupts controller to collect all interrupts from different 
modules to generate FIQ and IRQ to MCU. Channel 0 ~ 31 are managed by INTCO and 
Channel 32 ~ 63 for INTC1. Channel 64 ~ 95 is managed by INTC2 and Channel 96 ~ 127 
for INTC3. 


INTCO/1/2/3 would take the responsibility for AP wakeup, when AP enter any level of low 
power, except deep sleep shutdown. 


6.6.2 Features 


Provide 30 hardware IRQ interrupt from channels 2 to channel 31 

Provide 30 hardware FIQ interrupt from channels 2 to channel 31 

Provide one software-trigged IRQ interrupt from channel 1 

Provide one software-trigged FIQ interrupt from channel 1 

Provide one special IRQ interrupt from channel 0 

Provide one special FIQ interrupt from channel 0 

Provide one interrupt sent to DSP, which is generated by all IRQ channel 
interrupt raw status OR bit by bit, with each channel enabled separately. 
Each IRQ or FIQ channel can be enabled or disabled independently 

Provide raw status for each IRQ or FIQ channel 

Provide masked status for each IRQ or FIQ channel 

Special IRQ or FIQ interrupt on channel 0 is used to latch some input signal 
status and trigger IRQ or FIQ interrupt by level detecting (not edge detecting) 
Special IRQ or FIQ interrupt on channel 0 is multiplexed from four independent 
input sources 

Provide raw status for each of four input sources on special channel 

Provide polarity control bit for each of four input sources on special channel 
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@ Provide only one clear bit to clear all latches on special channel 
@ Each input source can be enabled or disabled independently on special channel 


6.6.3 Function Description 
CHIP interrupt controller provides four different functions — thirty channels of 
hardware-trigged IRQ and FIQ interrupts, one channel of software-trigged IRQ and 
FIQ interrupts, and five special latch channels, and one interrupt sent to DSP 


6.6.3.1 Hardware-Trigged Channels 


Thirty channels are used as hardware-trigged channels, which are from channels 2 to 
channel 31, and their sources are specified in the above table. 


The hardware-trigged function is the main function provided by the interrupt controller. 
The controller collects interrupt trigger signals from different hardware modules, 
applies mask on them and generates MCU FIQ and IRQ. The controller only supports 
level trigging, and trigging level is high active. There is no DFF or latch to keep status 
on the hardware-trigged channel path. So this controller can be used to wakeup MCU 
sub-system during sleep with no working clock, but it needs each source latches the 
interrupt status. 


The circuit is very simple on hardware-trigged channels, shown as follows. 


en 

Special Channel 0 —| AND | 
en 

Software Channel 1 —>| AND | 
en 

Hardware Channel 2 —| AND | 
en 

Hardware Channel 3 —>| AND | 


OR +— IRQ 


Hardware Channel 31 AND 


Special Channel 0 a 
Software Channel 1 a 
Hardware Channel 2 oe 
Hardware Channel 3 CaN 


OR —> FIQ 


Hardware Channel 31 AND 


Figure 6-2 Hardware-Trigged channels diagram 
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6.6.3.2 


6.6.3.3 


6.6.3.4 


Software-Trigged Channels 


Software-trigged interrupt is assigned to channel 1, and the function is similar to other 
hardware interrupts. The difference between them is that the software-trigged 
interrupt is issued in interrupt controller by setting one bit. Similarly, this interrupt can 
be cleared by just clearing this bit. This interrupt cannot wake up the system. 


Special Latch Channels 


There is one special IRQ channel and FIQ channel, assigned on IRQ channel 0 and 
FIQ channel 0. These two channels are special because they are connected with off- 
chip interrupt to wakeup MCU sub-system. However inside the Interrupt Controller 
they are the same priority and function with other channels. 


Interrupt sent to DSP 


Interrupt sent to DSP is generated by all IRQ channel interrupt raw status OR bit by 
bit, with each channel enabled separately by register INT2DSP_ENABLE. 


int2dsp_en 


Special Channel 0 
Software Channel 1 
Hardware Channel 2 


int2dsp 


Hardware Channel 3 


int2dsp_en 
Hardware Channel 3 1 


Figure 6-3 Interrupts to DSP diagram 


6.6.4 Interrupt Channel Assignment 


The following table shows the detailed channel assignment for both IRQ and FIQ. 


V1.0 


Table 6-3 Interrupt channel assignment table 

GIC Interrupt Interrupt Source Description 
Num Controller 
127 31 INT3 int_req_aon_clk_32k_ det 
126 30 int_req_cpp 
125 29 int_req_isp_chn1 
124 28 int_req_ca7_wdg 
123 27 int_reg ap _wdg 
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122 26 Int_req_avs 
121 25 Int_req_ap_tmr4 
120 24 Int_req_ap_tmr3 
119 23 Int_req_ap_tmr2 
118 22 Int_req_ap_tmr1 
117 21 ncntpsirq_o[3] 
116 20 ncntpsirq_o[2] 
115 19 ncntpsirq_o[1] 
114 18 ncntpsirq_o[0] 
113 17 ncntpnsirq_o[3] 
112 16 nentpnsirq_o[2] 
111 15 ncntpnsirq_o[1] 
110 14 ncntpnsirq_o[0] 
109 13 nenthpirg_o[3] 
108 12 nenthpirg_o[2] 
107 11 nenthpirg_o[1] 
106 10 ncnthpirq_o[0] 
105 9 nentvirq_o[3] 
104 8 nentvirgq_o[2] 
103 7 nentvirq_o[1] 
102 6 nentvirg_o[0] 
101 5 ca7_commrx[3] | ca7_commtx[3] 
100 4 ca7_commrx[2] | ca7_commtx[2] 
99 3 ca7_commrx[1] | ca7_commtx[1] 
98 2 ca7_commrx[0] | ca7_commtx([0] 
97 
96 0 
95 31 INTC2 npmuirq_o[3] 
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npmuirq_o[2] 


npmuirq_o[1] 


npmuirq_o[0] 


nctiirq_o[3] 


nctiirq_o[2] 


nctiirq_o[1] 


nctiirq_o[0] 


int_req_ca7_axierr_n 


int_req_pub_busmon 


int_req_aon_sec_wdg 


Int_req_cp1_wdg(wtlcp_wdg) 


Int_req_cpO_wdg(pubcp_wdg) 


int_sec_aon_req_dma 


int_req_aon_dma_chn_start_chn[3] 


int_req_aon_dma_chn_start_chn[2] 


int_req_aon_dma_chn_start_chn[1] 


int_req_aon_dma_chn_start_chn[0] 


any_busmon_int_req 


int_req_csi_idi_sw_done 


int_req_aon_sec_tmrO 


int_req_aon_sec_tmr1 


int_req_aon_sec_tmr2 


int_req_csi2_r1_s 


int_req_csi2_r2_s 


Int_req_aon_dma_ap 


94 30 
93 29 
92 28 
91 27 
90 26 
89 25 
88 24 
87 23 
86 22 
85 21 
84 20 
83 19 
82 18 
81 17 
80 16 
79 15 
78 14 
77 13 
76 12 
75 11 
74 10 
73 9 
72 8 
71 7 
70 6 
69 5 
68 4 


Int_req_mbox_tar_ap 


Int_req_mbox_src_ap 
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67 3 Int_req_djtag 

66 2 

65 1 Forbidden by 
INTC 

64 0 Forbidden by 
INTC 

63 31 INTC1 int_req_sec_gpio 

62 30 int_req_sec_eic 

61 29 int_req_dmc_mpu_vio 

60 28 int_req_emmc 

59 27 int_req_nandc 

58 26 

57 25 int_req_sdioO 

56 24 int_req_aon_sec_rtc 

55 23 int_req_otg 

54 22 int_req_ce_pub 

53 21 int_req_ce_sec 

52 20 int_sec_req_dma 

51 19 int_req_gsp 

50 18 int_req_dma 

49 17 int_req_dsi[1] 

48 16 int_req_dsi[0] 

47 15 Int_req_dsi_pll 

46 14 int_req_dispc 

45 13 int_req_dcam 

44 12 int_req_isp_chnO 

43 11 int_req_vsp 

42 10 int_req_jpg 

41 9 int_req_csi2_r2 

V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 419 of 3034 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM 


V1.0 


SC7731E Design Specification 


40 8 int_req_csi2_r1 

39 7 int_req_gpu 

38 6 int_req_ana 

37 5 int_req_eic 

36 4 int_req_kpd 

35 3 int_req_gpio 

34 2 int_req_i2c 

33 1 Forbidden by 
INTC 

32 0 Forbidden by 
INTC 

31 31 INTCO int_req_ap_syst 

30 30 int_req_aon_for_ap 

29 29 int_req_ap_tmr0O 

28 28 int_req_aon_tmr 

27 27 int_req_all_memfirewall 

26 26 int_req_thm (thm0 | thm1) 

25 25 int_req_adi 

24 24 int_req_vbc_ad23 

23 23 int_req_vbc_ad01 

22 22 int_req_vbc_da 

21 21 int_req_vbc_afifo_err 

20 20 int_req_aud 

19 19 

18 18 

17 17 int_req_slv_fw_ap2 

16 16 int_req_iisO 

15 15 int_req_slv_fw_apO 

14 14 int_req_slv_fw_aon 
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13 13 int_req_i2c2 

12 12 int_req_i2c1 

11 11 int_req_i2cO 

10 10 int_req_sim 

9 9 int_req_busmon_aon_ap_pub 

8 8 int_req_spi1 

7 7 int_req_spiO 

6 6 int_req_busmon_aon_pubcp_pub 

5 5 int_req_busmon_aon_wcn 

4 4 int_req_busmon_aon_wtlcp_pub 

3 3 int_req_uart1 

2 2 int_req_uartO 

1 1 Forbidden by 
INTC 

0 0 Forbidden by 
INTC 


When In Deep Sleep, AP system could be wakeup by the interrupts listed below: 


Table 6-4 Wakeup sources in Deep Sleep 
Interrupt Controller Interrupt Source Description 
31 INTC int_req_eic 
30- Reserved 
13 
12 Int_req_mbox_tar_ap 
11 Int_req_mbox_tar_arm7 
10 int_req_pub_busmon 
9 int_req_avs | 
int_req_thm 
8 int_req_ca7_wdg | 
int_req_ap_wdg 
7 int_req_cpO_wdg | 
int_req_cp1_wdg 
int_req_gpu 
5 int_req_dcam | 
int_req isp | 
int_req_vsp_ | 
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int_req_jpg | 
int_req_csi2_r1 | 
int_req_csi2_r2 
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4 int_req_aon_i2c | 
int_req_aud | 
int_req_adi | 
int_req_ana | 
int_req_kpd | 
int_req_gpio | 
int_req_Ivds_trx | 
int_req_mdar 


3 int_req_vbc_ad01 | 
int_req_vbc_ad23 | 
int_req_vbc_da | 
int_req_vbc_afifo_err 


2 int_req_ap_tmr0 | 
int_req_ap_tmr1 | 
int_req_ap_tmr2 | 
int_req_ap_tmr3 | 
int_req_ap_tmr4 | 
int_req_aon_tmr | 
int_req_ap_syst | 
int_req_aon_syst 


Forbidden by INTC 


Forbidden by INTC 


int_req_eic_lat from AON EIC : 
EIC_LATCH{[0]: pad_in_uartO_rxd; 
EIC_LATCH[1]: pad_in_uartO_ctsn; 
EIC_LATCH{[2]: pad_in_uart1_rxd; 
EIC_LATCH{3]: pad_in_uart2_rxd; 
EIC_LATCH[4]: pad_in_uart3_rxd; 
EIC_LATCH[5]: pad_in_uart3_ctsn; 
EIC_LATCH{[6]: pad_in_uart4_ctsn; 
EIC_LATCH{[7]: usod_seO_wakeup; 


6.6.5 Control Registers 


6.6.5.1 
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Memory map 


0x0000 INT_IRQ_MASK_STS IRQ masked status 
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0x0014 INT_IRQ_TEST_SRC IRQ test source generating 


0x0018 INT_IRQ_TEST_SEL IRQ test select 


6.6.5.2 Register Descriptions 


6.6.5.2.1 INT_IRQ_MASK_STS 
Description: IRQ masked status 


0x0000 IRQ masked status (reset 0x0) INT_IRQ_MASK_STS 


INT_IRQ_MASK_STS 


Type 


INT_IRQ_MASK_STS 


Type 
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Type | Reset | Description 
Value 


INT_IRQ_MASK_STS | [31:0] 32’hO | IRQ interrupt channel masked status 
One bit for one channel 
Active high 


6.6.5.2.2 INT_IRQ_RAW_STS 
Description: IRQ raw status 


0x0004 IRQ raw status (reset 0x0) INT_IRQ_RAW_STS 


INT_IRQ_RAW_STS 


Type 


INT_IRQ_RAW_STS 


Type 


ald Type | Reset | Description 
Value 


INT_IRQ_RAW_STS | [31:0] 32’hO | IRQ interrupt channel raw status 
One bit for one channel 
Active high 


6.6.5.2.3 INT_IRQ_ENABLE 
Description: IRQ enable control 
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0x0008 IRQ enable control (reset 0x0) INT_IRQ_ENABLE 
eae Sr 


Type R/W 


INT_IRQ_ENABLE 


Type R/W 


ald Type | Reset | Description 
Value 


INT_IRQ_ENABLE | [31:0] R/W 32’hO IRQ interrupt channel enable 
One bit for one channel 
Write 1 to corresponding bit to enable the 
corresponding interrupt channel. 
Write 0 to any bit is DO NOT CARE. 
Write 1 to corresponding bit in INT_IRQ_DISABLE to 
clear enable bit. 
Read status: 
0: related channel is disabled 
1: related channel is enabled 


6.6.5.2.4 INT_IRQ_DISABLE 
Description: IRQ disable control 
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0x000c IRQ disable control (reset 0x0) INT_IRQ_DISABLE 
et Cd 


Type wo 


INT_IRQ_DISABLE 


Type wo 


Reset | Description 
Value 


INT_IRQ_DISABLE [31:0] 32’hO | IRQ interrupt channel disable 


One bit for one channel 


Write 1 to corresponding bit to disable the 
corresponding interrupt channel. 


Write 0 to any bit is DO NOT CARE. 


6.6.5.2.5 INT_IRQ_SOFT 
Description: IRQ software interrupt 
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0x0010 IRQ software interrupt (reset 0x0) INT_IRQ_SOFT 


Reserved 


Type 


INTI 
Rese 
Reserved RQ_S 
rved 
OFT 
a MM 


eld Type | Reset | Description 
Value 


INT_IRQ_SOFT [1] wo 1’hO IRQ software interrupt 
Write 1 to active the software interrupt. 
Write 0 to clear the software interrupt. 
O eRe 


6.6.5.2.6 INT_IRQ_TEST_SRC 
Description: Test mode control: source generating 
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0x0014 IRQ test source generating (reset 0x0) INT_IRQ_TEST_SRC 


INT_IRQ_TEST_SRC 


Type R/W 


INT_IRQ_TEST_SRC 


Type R/W R/W 


eld Type | Reset | Description 
Value 


INT_IRQ_TEST_SRC [31:0] R/W | 32’hO | IRQ test mode control for source generating 
One bit for one channel, the bit[1] is reserved. 
This register is only used in test mode. When 
INT_IRQ_TEST_SEL is 1, Write 1 to corresponding 
bit to generate INT_IRQ_RAW_STS. If the 
corresponding channel is enabled, IRQ to MCU and 
INT_IRQ_MASK_STS is also generated. 


6.6.5.2.7 INT_IRQ_TEST_SEL 
Description: Test mode control: test select 
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0x0018 IRQ test select (reset 0x0) INT_IRQ_TEST_SEL 
oe 


Type 


= i 


R/W 


eld Type | Reset | Description 
Value 


INT_IRQ_TEST_SEL R/W | 1’hO IRQ test mode enable 
Write 1 to enter test mode. 
In normal condition, this register MUST be 
configured to 0. 


6.6.5.2.8 INT_FIQ_MASK_STS 
Description: FIQ masked status 
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0x0020 FIQ masked status (reset 0x0) INT_FIQ_MASK_STS 


INT_FIQ_MASK_STS 


Type 


INT_FIQ_MASK_STS 


Type 


eld Type | Reset | Description 
Value 


INT_FIQ_MASK_STS | [31:0] 32’hO | FiQinterrupt channel masked status 
One bit for one channel 
Active high 


6.6.5.2.9 INT_FIQ_RAW_STS 
Description: FIQ raw status 


0x0024 FIQ raw status (reset 0x0) INT_FIQ_LRAW_STS 


INT_FIQ_RAW_STS 


Type 


INT_FIQ_RAW_STS 


Type 


a ill 
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INT_FIQ_RAW_STS | [31:0] 32’hO | FIQ interrupt channel raw status 
One bit for one channel 
Active high 


6.6.5.2.10 INT_FIQ_ENABLE 
Description: FIQ enable control 
0x0028 FIQ enable control (reset 0x0) INT_FIQ_ENABLE 


INT_FIQ_ENABLE 


Type R/W 


INT_FIQ_ENABLE 


Type R/W 


ald Type | Reset | Description 
Value 


INT_FIQ_ENABLE | [31:0] R/W í FIQ interrupt channel enable 
One bit for one channel 
Write 1 to corresponding bit to enable the 
corresponding interrupt channel. 
Write 0 to any bit is DO NOT CARE. 
Write 1 to corresponding bit in INT_FIQ_DISABLE to 
clear enable bit. 
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Read status: 


0: related channel is disabled 


1: related channel is enabled 


6.6.5.2.11 INT_FIQ_DISABLE 
Description: FIQ disable control 
FIQ disable control (reset 0x0) INT_FIQ_DISABLE 


[ca aac YNA 


Type wo 


INT_FIQ_DISABLE 


Type wo 


eld Type | Reset | Description 
Value 


INT_FIQ_DISABLE [31:0] WO 32’hO | FIQ interrupt channel disable 
One bit for one channel 
Write 1 to corresponding bit to disable the 
corresponding interrupt channel. 
Write 0 to any bit is DO NOT CARE. 


6.6.5.2.12 | INT_FIQ SOFT 
Description: FIQ software interrupt 
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0x0030 FIQ software interrupt (reset 0x0) INT_FIQ_SOFT 


Reserved 


Type 


INT_ 
Reserved FIQ_ 
SOFT 


awl 


ald Type | Reset | Description 
Value 


INT_FIQ_SOFT [1] WO T’hO FIQ software interrupt 
Write 1 to active the software interrupt. 
Write 0 to clear the software interrupt. 
Ee 


6.6.5.2.13 INT_FIQ_TEST_SRC 
Description: Test mode control: source generating 
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0x0034 FIQ test source generating (reset 0x0) INT_FIQ_TEST_SRC 


INT_FIQ_TEST_SRC 


Type R/W 


INT_FIQ_TEST_SRC 


Type R/W R/W 


eld Type | Reset | Description 
Value 


INT_FIQ_TEST_SRC [31:0] R/W | 32’hO | IRQ test mode control for source generating 
One bit for one channel, the bit[1] is reserved. 
This register is only used in test mode. When 
INT_FIQ_TEST_SEL is 1, Write 1 to corresponding 
bit to generate INT_FIQ_RAW_STS. If the 
corresponding channel is enabled, FIQ to MCU and 
INT_FIQ_MASK_STS is also generated. 


6.6.5.2.14 INT _FIQ_TEST_SEL 
Description: Test mode control: test select 
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0x0038 FIQ test select (reset 0x0) INT_FIQ_TEST_SEL 


Reserved 


Type 


as i 


al pe 


Type | Reset | Description 
Value 


INT_FIQ_TEST_SEL R/W FIQ test hl enable 
Write 1 to enter test mode. 
In normal condition, this register MUST be 
configured to 0. 


6.6.6 Application Notes 


Interrupt Control’s PCLK is open by default, so Software needs not to enable any bit 
and can access the register directly. 


For IRQ and FIQ, the most important function is in the 30 hardware channel. They are 


connected to different hardware module. Make sure that all the hardware modules’ 
interrupt is level triggering, and triggering level is active high. Once interrupt is 
generated, it should kept high until software clear it by setting interrupt clear bit in 
corresponding module. Following is the recommended flow for hardware channels. 
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ENABLE Channel 


y 


Enable Hardware Module 


y 
Wait for IRQ/FIQ 


y 


Check Raw/Masked Sts 


y 


Clear Module Interrupt 


y 
DISABLE Module and 
Channel if need 


6.7 AXI Performance Bus Monitor 


There are 8 AXI bus monitors for masters located on DDR controller, as illustrated below, the channel 
6 should be special as AHB protocol. 


DDR3 PHY 
pub 


MO | M1 | M2 | M3 | M4 | M5 M6 M7 


A64 A64 A64 A64 A64 A64 A64 A32 


MM GSP GPU DISP CA7 PUB_CP VSP/JPEG WTL_CP AON AP 


Base Addr Range 
0x3004_0000 ~ 0x3004_FFFF 


0x3005_0000 ~ 0x3005_FFFF 


0x3006_0000 ~ 0x3006_FFFF 


0x300B_0000 ~ 0x300B_FFFF 
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6.7.1 Overview 
Bus monitor could monitor the bus access on the AXI4 interface and provide the 
request signal when performance is not meet the set value. The request signal will be 
cleared after input acknowledge signal asserted. Only CHN_CFG register (0x00) could be 
cleared after reset, other registers would not be affected by reset. 


6.7.2 Features 


AXI bus monitor supports the following features: 


Support configure register configured by APB3 or AHB interface, (define specified); 

Support AMBA AXI bus Read and Write monitoring; 

Support AXI byte/half-word/word access monitoring; 

Support AXI 32/64/128-bit data bus width (parameter specified); 

Support performance counters which can calculate the read/write transactions, 
throughput, and latency in the specific period; 

Support calculate the peak number of read/write transactions and throughput; 

Support circle mode, the counter can run automatically when timeout, and the 
performance value will hold its value until next counter timeout 


6.7.3 Signal Description 
6.7.4 Function Description 


6.7.5 Control Registers 


6.7.5.1 Control Register Address Map 


Offset , ; S as 
Register Name Register Description 
Address 


0x0000 CHN_CFG AXI feature configure 
0x0004 PEAK_WIN_LEN Peak bandwidth window length 


The read bandwidth minimum value set, when 
read bandwidth value is smaller than the 
0x0008 F_DN_RBW_SET , a 
ee = alarm bandwidth value set here, it will assert 
request signal to set the frequency down. 


0x000C F DN RLATENCY SET The read latency minimum value set, when 
read latency value is smaller than the alarm 
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Offset 
Address 


latency value set here, it will assert request 
signal to set the frequency down. 


The write bandwidth minimum value set, 
when write bandwidth value is smaller than 

0x0010 F_DN_WBW_SET the alarm bandwidth value set here, it will 
assert request signal to set the frequency 
down. 


The write latency minimum value set, when 


Register Name Register Description 


write latency value is smaller than the alarm 
0x0014 F_DN_WLATENCY_SET ot 
i = latency value set here, it will assert request 


signal to set the frequency down. 


The read bandwidth maximum value set, 
when read bandwidth value is larger than the 
0x0018 F_UP_RBW_SET i an 
E = alarm bandwidth value set here, it will assert 
request signal to set the frequency up. 


The read latency maximum value set, when 
read latency value is larger than the alarm 
0x001C | F_UP_RLATENCY_SET rane 
ee z latency value set here, it will assert request 


signal to set the frequency up. 


The write bandwidth maximum value set, 
when write bandwidth value is larger than the 
0x0020 F_UP_WBW_SET , a 
a F alarm bandwidth value set here, it will assert 
request signal. 


The write latency maximum value set, when 
write latency value is larger than the alarm 
0x0024 F_UP_WLATENCY_SET an 
J in a latency value set here, it will assert request 


signal. 
Read transactions in the counted window, 
0x0028 RTRANS_IN_WIN : 
ae updated only when counted window end. 
Read bandwidth in the counted window, 
0x002C RBW_IN_WIN j 
= > updated only when counted window end. 


Read latency in the counted window, updated 
0x0030 RLATENCE_IN_WIN , 
= only when counted window end. 


0x0034 WTRANS_IN_WIN Write transactions in the counted window, 
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Offset 
Address 


hot. S updated only when counted window end. 


Register Name Register Description 


Write bandwidth in the counted window, 
0x0038 | WBW_IN_WIN ; 
ae updated only when counted window end. 


Write latency in the counted window, updated 
Ox003C | WLATENCE_IN_WIN , 
a only when counted window. 


0x0040 PEAKBW_IN_WIN The peak bandwidth in the counted window 


Note: If latency count used, busmon_en need be opened at DDR initial phase, and always be enabled. 


6.7.5.2 Register Descriptions 


6.7.5.2.1 CHN_CFG 
Description: 


0x0000 . (Reset to 0000_0102) CHN_CFG 


Reserved 


Sessa eee 


Reserved J E TENC W_E 
- l l = Y_EN 


ig i i H 


Field Name Type | Reset | Description 
Value 
INT_CLR [31] WO | 1’bO | Writing “1” to this bit will clear all the 
interrupt raw status. 


PERFORM_INT_MASK_STS | [30] pee see | Performance interrupt mask status and 
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should be cleared by asserting INT_CLR; 
only would be active when 
PERFORM_INT_EN active high. 


Frequency down interrupt mask status and 
should be cleared by asserting INT_CLR; 
only would be active when F_DN_INT_EN 
active high. 


F_UP_INT_MASK_STS Frequency up interrupt mask status and 
should be cleared by asserting INT_CLR; 
only would be active when F_DN_INT_EN 


active high. 
IP li a ic 
PERFORM_INT_RAW [26] 1’bO Performance interrupt raw status and 
should be cleared by asserting INT_CLR; 
F_DN_INT_RAW [25] T’bO Frequency down interrupt raw status and 
should be cleared by asserting INT_CLR; 
F_UP_INT_ RAW [24] T’bO Frequency up interrupt raw status and 
should be cleared by asserting INT_CLR; 


A ala lace 
PERFORM_INT_EN [22] RW T’bO 0 : By default, disable performance 

interrupt; 

1 : Enable performance interrupt; 
F_DN_INT_EN [21] RW T’bO 0 : By default, disable frequency down 

interrupt; 

1 : Enable frequency down interrupt; 
F_UP_INT_EN [20] RW T’bO 0 : By default, disable frequency up 

interrupt; 

1 : Enable frequency up interrupt; 
O EE 


PERFOR_REQ_EN RW 1’b1 Performance request enable: 
0: not generate performance request; 
1: when counter timeout will generate 
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performance request 


— DN_REQ_EN Frequency should set down request enable: 
0: not generate frequency down request; 


1: when performance is lower than the set 
value, request will generate when counter 
timeout to set the frequency down. 


F_UP_REQ_EN Frequency should set up request enable: 
0: not generate frequency up request; 


1: when performance is higher than the set 
value, request will generate when counter 
timeout to set the frequency up. 


RLATENCY_EN Read latency count enable: 


0: read latency not affect the frequency 
UP/DOWN request; 


1: read latency make sense of the request. 
Read bandwidth count enable: 


O:read bandwidth not affect the frequency 
UP/DOWN request; 


1: read bandwidth make sense of the 
request. 


WLATENCY_EN Write latency count enable: 


0: write latency not affect the frequency 
UP/DOWN request; 


1: write latency make sense of the request. 
Write bandwidth count enable: 


0: write bandwidth not affect the frequency 
UP/DOWN request; 


1: write bandwidth make sense of the 
request. 


AUTO_MODE_EN Auto mode enable signal: 


1: the counter work in circle mode, that is 
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counter can auto clear when timeout; 


0: when counter timeout, it hold its value 


before clear. 
Channel enable: 
0: by default, disable bus monitor; 


1: Enable bus monitor; 


6.7.5.2.2 PEAK_WIN_LEN 
Description: 


0x0004 . (Reset to 0000_0000) CNT_WIN_LEN 


PEAK_WIN_LEN 


PEAK_WIN_LEN 


Type RW 


Field Name Type | Reset | Description 
Value 


PEAK_WIN_LEN [31: 0] 32’hO | Peak bandwidth window length 


6.7.5.2.3 F_DN_RBW_SET 


Description: 
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0x0008 . (Reset to 0000_0000) F_DN_RBW_SET 


F_DN_RBW_SET 


F_DN_RBW_SET 


Type RW 


Field Name Type | Reset | Description 
Value 


F_DN_RBW_SET [31:0] | RW 32’hO | The read bandwidth minimum value set, when 
read bandwidth value is smaller than the alarm 
bandwidth value set here, it will assert request 
signal to set the frequency down. 


6.7.5.2.4 F_DN_RLATENCY_SET 


Description: 


0x000C . (Reset to 0000_0000) F_DN_RLATENCY_SET 


F_DN_RLATENCY_SET 


F_DN_RLATENCY_SET 


Type RW 


al al lee nn 
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F_DN_RLATENCY_SET | [31:0] | RW 32’hO | The read latency minimum value set, when 
read latency value is smaller than the alarm 
latency value set here, it will assert request 
signal to set the frequency down. 


6.7.5.2.5 F_DN_WBW_SET 
Description: 


0x0010 . (Reset to 0000_0000) F_DN_WBW_SET 


F_DN_WBW_SET 


F_DN_WBW_SET 


Type RW 


Field Name Type | Reset | Description 
Value 


F_DN_WBW_SET [31:0] | RW 32’hO | The write bandwidth minimum value set, when 
write bandwidth value is smaller than the alarm 
bandwidth value set here, it will assert request 
signal to set the frequency down. 


6.7.5.2.6 F_DN_WLATENCY_SET 


Description: 
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0x0014 . (Reset to 0000_0000) F_DN_WLATENCY_SET 


F_DN_WLATENCY_SET 


F_DN_WLATENCY_SET 


Type RW 


Field Name Type | Reset | Description 
Value 


F_DN_WLATENCY_SET [31:0] | RW 32’hO | The write latency minimum value set, when 
write latency value is smaller than the 
alarm latency value set here, it will assert 
request signal to set the frequency down. 


6.7.5.2.7 F_UP_RBW_SET 


Description: 


0x0018 . (Reset to 0000_ 0000) F_UP_RBW_SET 


F_UP_RBW_SET 


F_UP_RBW_SET 


Type RW 
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Field Name Type | Reset | Description 
Value 


F_UP_RBW_SET [31:0] | RW 32’hO | The read bandwidth maximum value set, when 
read bandwidth value is larger than the alarm 
bandwidth value set here, it will assert request 
signal to set the frequency up. 


6.7.5.2.8 F_UP_RLATENCY_SET 


Description: 


0x001C . (Reset to 0000_0000) F_UP_RLATENCY_SET 


F_UP_RLATENCY_SET 


F_UP_RLATENCY_SET 


Type RW 


Field Name Type | Reset | Description 
Value 


F_UP_RLATENCY_SET | [31:0] | RW 32’hO | The read latency maximum value set, when 
read latency value is larger than the alarm 
latency value set here, it will assert request 
signal to set the frequency up. 


6.7.5.2.9 F_UP_WBW_SET 


Description: 
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0x0020 . (Reset to 0000_0000) F_UP_WBW_SET 


F_UP_WBW_SET 


F_UP_WBW_SET 


Type RW 


Field Name Type | Reset | Description 
Value 


F_UP_WBW_SET [31:0] | RW 32’hO | The write bandwidth maximum value set, when 
write bandwidth value is larger than the alarm 
bandwidth value set here, it will assert request 
signal to set the frequency up. 


6.7.5.2.10 F_UP_WLATENCY_SET 


Description: 


0x0024 . (Reset to 0000_0000) F_UP_WLATENCY_SET 


F_UP_WLATENCY_SET 


F_UP_WLATENCY_SET 


Type RW 
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Field Name Reset | Description 
Value 


F_UP_WLATENCY_SET 32’hO | The write latency maximum value set, 


when write latency value is larger than the 
alarm latency value set here, it will assert 
request signal to set the frequency up. 


6.7.5.2.11 RTRANS_IN_WIN 
Description: 


0x0028 . (Reset to 0000_0000) RTRANS_IN_WIN 


RTRANS_IN_WIN 


RTRANS_IN_WIN 


Type 


Field Name Type | Reset | Description 
Value 
RTRANS_IN_WIN [31: 0] 32’hO | Read transactions in the counted window, 
updated only when counted window end. 


6.7.5.2.12 | RBW_IN WIN 


Description: 
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0x002C . (Reset to 0000_0000) 


RBW_IN_WIN 


RBW_IN_WIN 


Type 


Field Name Type | Reset | Description 
Value 
RBW_IN_WIN [31: 0] 32’hO | Read bandwidth in the counted window (Byte), 
updated only when counted window end. 


6.7.5.2.13 RLATENCE_IN_WIN 


Description: 


0x0030 . (Reset to 0000_0000) RLATENCE_IN_WIN 


RLATENCE_IN_WIN 


RLATENCE_IN_WIN 


Type 


ee 
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6.7.5.2.14 WTRANS_IN_WIN 


Description: 


0x0034 . (Reset to 0000_0000) WTRANS_IN_WIN 


WTRANS_IN_WIN 


WTRANS_IN_WIN 


Type 


Field Name Type | Reset | Description 
Value 
WTRANS_IN_WIN [31: 0] 32’hO | Write transactions in the counted window, 
updated only when counted window end. 


6.7.5.2.15 WBW_IN WIN 


Description: 
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0x0038 . (Reset to 0000_0000) 


WBW_IN_WIN 


WBW_IN_WIN 


Type 


Field Name Type | Reset | Description 
Value 
WBW_IN_WIN (31: 0] 32’hO | Write bandwidth in the counted window (Byte), 
updated only when counted window end. 


6.7.5.2.16 WLATENCE_IN_WIN 


Description: 


0x003C . (Reset to 0000_0000) WLATENCE_IN_WIN 


WLATENCE_IN_WIN 


WLATENCE_IN_WIN 


Type 


ee 
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6.7.5.2.17 PEAKBW_IN_WIN 
Description: 


0x0040 . (Reset to 0000_0000) LATEN_IN_WIN 


PEAKBW_IN_WIN 


PEAKBW_IN_WIN 


Type 


Field Name Type | Reset | Description 
Value 


PEAKBW_IN_WIN [31: 0] bina 32’hO | The peak bandwidth in the counted window. 


6.7.6 Application Note 


6.7.6.1 Normal Performance Counter (not auto mode) 


Set the CHN_CFG.AUTO_MODE_EN=0 to go to the normal mode. The performance counter calculates 
the transaction number, data number transferred and the latency through the bus during a certain 
part of time. The calculation time is decided by the input signal “busmon_cnt_start”. This signal is 
high level enable. We count the performance transaction/latency/bandwidth when it is high “1”, and 
stop when it is low “0”. 
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There are three request signals, each request have its own enable signal. Set each request enable to 
work: 


1> Set performance request enable to work, set CNT_CFG.PERFORM_REQ_EN = 1; 


Register setting example: 
0x00 = 0x00000101; // performance request enable, and bus monitor enable 


0x04 = 0x00000100; // If clk_mon = 400MHz, peak_window=256*2.5 = 640 ns 


Wait for “busmon_cnt_start” enable signal. The performance is counted when it is high. And 
when the “busmon_cnt_start” is low “0”, stop performance counting and performance request 
signal “busmon_perform_req” asserted. 


Read registers 0x28 ~ 0x40 to get information 


When “busmon_perform_ack” is asserted, “busmon_perform_req” will de-assert, and 
performance count will work again. The performance counter will stop working when 
“busmon_perform_req” is high, even though “busmon_cnt_start” is high. 


2> Set frequency up/down request enable to work, set CHN_CFG.F_UP_REQ_EN/DN = 1; 


Register setting example: 

0x00 = Ox000000fd; // 

0x04 = 0x00000100; // If clk_mon = 400MHz, peak_window=0x100*2.5 = 640 ns 
0x08 = 0x00000900; // minimum read bandwidth set 

Ox0C = 0x00000100; // minimum read latency set 

0x10 = 0x00000900; // minimum write bandwidth set 

0x14 = 0x00000100; // minimum write latency set 

0x18 = 0x00001800; // maximum read bandwidth set 

0x1C = 0x00000400; // maximum read latency set 

0x20 = 0x00001800; // maximum write bandwidth set 


0x24 = 0x00000400; // maximum write latency set 
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Wait for “busmon_cnt_start” enable signal. The performance is counted when it is high. And 
when the “busmon_cnt_start” is low “0”, stop performance counting. The frequency up request 
signal (busmon_f_up_req) will assert if the bandwidth/latency is larger than the set maximum 
value. The frequency down request signal (busmon_f_dn_req) will assert if the 
bandwidth/latency is smaller than the set minimum value. 


When “busmon_f_up_ack/busmon_f_dn_ack’” is asserted, 
“busmon_f_up_req/busmon_f_dn_req” will de-assert, and performance count will work again. 
The performance counter will stop working when “busmon_f_up_req/busmon_f_dn_req” is high, 
even though “busmon_cnt_start” is high. 


6.7.6.2 Circle Performance Counter (auto mode) 


Set the CHN_CFG.AUTO_MODE_EN=1 to go to the auto mode. The performance counter calculates 
the transaction number, data number transferred and the latency through the bus during a certain 
part of time. The calculation time is decided by the input signal “busmon_cnt_start”. This signal is 
high level enable. We count the performance transaction/latency/bandwidth when it is high “1”, and 
stop when it is low “0”. 


This mode is suggested to use for performance count, not for frequency up/down. So set the 
performance request enabled. The performance count will work whenever the “busmon_cnt_start” 
is high, and the performance request is asserted when “busmon_cnt_start” goes high to low. 


Register setting example: 
0x00 = 0x0000013f; // 


0x04 = 0x00000100; // If clk_mon = 400MHz, peak_window=0x100*2.5 = 640 ns 


Wait for “busmon_cnt_start” enable signal. The performance is counted when it is high. And 
when the “busmon_cnt_start” is low “0”, stop performance counting and performance request 
signal “busmon_perform_req” asserted. The performance will count again in next 
“pusmon_cnt_start” period. 


During the “busmon_cnt_start” low period, read registers 0x28 ~ 0x40 to get information. When 
“pusmon_perform_ack” is asserted, “busmon_perform_req” will de-assert. 
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6.8 General Purpose Timer 


Base Addr Range Addr Map Description 


0x4022_0000 ~ 0x4022_FFFF AP TimerO (64KB) 
0x4032_0000 ~ 0x4032_FFFF AP Timer1 (64KB) 
0x4033_0000 ~ 0x4033_FFFF AP Timer2 (64KB) 


6.8.1 Overview 
The module includes three general-purpose asynchronous timers. 


6.8.2 Features 
© 64-bit/32-bit decreasing counter 
Support one-time mode and period mode 
Support configurable counting value 
Can be used as wakeup source during deep sleep 
Support single read : no need to double read when reading counter value 


Support multiple load : no need to check busy bit before load tmr 


Support read counter value immediately after loading tmr: once tmr is loaded, the 
counter value is updated immediately 


6.8.3 Signal Description 


6.8.4 Function Description 


tmrfull_top provides three general-purpose timers. Timer 0/1/2’s frequency is independent; generally it 
is 32.768KHz RTC clock, or other clock such as 26MHz. The frequency determines its precision, if it’s 
32.768KHz, the precision is 30.5us. If is 26MHz, the precision is 38.461ns. These three timers can be 
controlled independently. 


6.8.4.1 The 64 bit timer configuration method 


In 64 bit mode, the load value process and read value process has to be divided by 2 steps. 


During the load value process, there are 2 ways to load data into the timer. 
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Firstly, if the timer is running, once the LOAD_HI or LOAD_LO has been updated, the newly value will 
be sent to the timer as soon as possible. And also because the timer is running, so the value will only 
been updated by the HI or LO, the other part will still be the running one. And attention please, loading 
value when the timer is running can only be used in the loading idle state which means no other value 
is being loaded at the same time. For 32 bit mode , the load method will also be changed to match the 
behavior in 64 bit mode. 


Secondly, when the timer is stop, the software can casually change the LOAD_HI or LOAD_LO. Once 
the software make the timer running again, the {HI,LO} will be sent to the timer and the timer will 
decrease from {HI,LO}. Also during the timer is stop, if the software doesn’t update the LOAD_HI or 
LOAD_LO. The timer will still decrease from the old {HI,LO} which was written long before. 


During the read timer value process, there is a restrict way to get the value : step1: the software read 
VALUE_SHDW_HI, step2: the software read VALUE_SHDW_LO, step3: 


the software read a new VALUE_SHDW_ HII. If the new one is equal to the old one, then software will 
think the value get from step1,2 is correct, otherwise, software will start from the step1 again. 


6.8.4.2 Each asynchronous Timers 


Each timer has a 64-bit or 32-bit decreasing counter. This kind of timer provides two operating modes: 
one-time mode and period mode. 


If the timer is configured in one-time mode, counter decreases from setting value to 0. When counter 
gets to 0, an interrupt is issued. This interrupt is hold until software clears it by writing corresponding 
clear bit. The counter also stays at 0 until software load it again. 


If the timer is configured in period mode, counter decreases from setting value to 0. When counter 
gets to 0, an interrupt is issued. Then counter goes back to setting value again, and continues to 
decrease from setting value. The interrupt will hold until software clears it by writing corresponding 
clear bit. 


If trigging clock is RTC clock, these two timers can be used to wake up system during deep sleep. 


For RTC clock triggered timer, since the frequency of clk_rtc is much slower than that of PCLK, there 
are three issues in the r1p0 version of timer, the solution also list here: 


Double read to read counter value: in r1p0, counter value belongs to clk_rtc domain, but it connect 
to PCLK directly, so when read the counter value, metastable state may occur, and the read result is 
wrong. In r1p0, double read is utilized to solve the problem. It read the counter value for two 
times(double read), if the two result is same, no metastable state is occurred, if they are different, 
metastable may be occurred so software should discard the read result and double read again until 
the results is same. So we can see that double read solve the problem of metastable at the cost of 
increasing software complexity. 
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Read 
start 


Read counter value 


Y 


Read counter value 


Read finish 


Figure 6-4 Double read flow 


Solution to double read: in r4p0, the timer use FIFO to solve the cross domain issue. There are 
three working conditions. 1)PCKL >> clk_rtc 2)PCKL << clk_rtc 3)PCLK ~ clk_rtc. In previous 
solution, the 2) condition will bring about meta-stability. While using FIFO, this problem can be 
avoided. After PCLK wake up from sleep mode, tmr_cnt_shdw should use three clock cyle to get the 
newest tmr_cnt_value. The shadow structure is shown in Figure 6-62 . 


PCLK domain clk_rtc domain 


tmr_cnt_shdw «———4 mux e FIFO,depth=4 m——  tmr_cnt_value 


Figure 6-5 Principle of tmr_cnt_shdw 


Check busy bit before any load: in r1p0, one bit signal tmr_Id_reg is used to record the load 
operation. When there is a load, tmr_Id_reg will toggle (0->1 or 1->0) which indicate a new load is 
taken place. However, tmr_Id_reg should hold this value until the load value is successfully loaded into 
counter which belongs to clk_rtc. If not, tmr_ld_reg will toggle back to original status which forms a 
narrow pulse that cannot be sampled by clk_rtc. That is to say, clk_rtc will not know a new load is 
happen. To avoid this problem, a busy bit named tmr_Id_busy is provided to indicate that timer is now 
busy with loading; further loading should not happen in this period. So this method confines the 
software by not allowing loading when tmr_lId_busy is 1. Figure 6-6 demonstrates that when 
tmr_Id_busy is 1, no load is permitted. 
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PCLK | 


apb_wr_ld 


tmr_Id_value ( 0 55 ) 


tmr_Id_reg 


tmr_Id_busy load forbidden 
clk_rtc 


tmr_cnt_value ( 00 55 ) 


Figure 6-6 Check busy bit 


Solution to check busy bit: In r4p0,using FIFO to load value from PCLK to clk_rtc meanwhile, add 
Id_idx at the head of each tmr_Id_value to avoid same value loading issue(which will be discussed 
below) . when FIFO is full,the wr_ld_req_proc will record the value load behavior, and will immediately 
send the latest Id_value to the timer when FIFO in not full. As for the timer, when FIFO is not empty, it 
will read the value saved in FIFO at the posedge clk_rtc. 


PCLK domain 


w A 


clk rtc domain 


apb_wr_ld—t wr_ld_req_proc 


Ton 


tmr_Id_value > FIFO,depth=2 tmr_cnt_value 
empty- 

i Rd req y 

| y 

| 

Ld_pls: 

l 

i 

Figure 6-7 Solution of multiple load 


Waiting before read counter value: In software, write and then read is commonly used to check 
whether a register is written correctly. However, when this method is used in timer, more attention 
should be paid. Because the load need 3 clk_rtc to finish, read value before that is illegal. 
Furthermore, there is no signal to indicate load is finish. Software has to count 3 clk_rtc by itself or wait 
1 clk_rtc after tmr_Id_busy change to 0. 
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PCLK | 


apb_wr_ld 


tmr_Id_value ( 0 55 ) 


tmr_Id_reg 


tmr_Id_busy 


clk_rtc 


tmr_cnt_value ( 00(old value) 55(new value) ) 


Figure 6-8 Wait 3 cycle to get new value 


Solution to Waiting: In r4p0, when loading a new value to the counter, the Id_idx will automatically 
plus 1 and add to the header of the new tmr_lId_value. tmr_Id_value_shdw is synced from clk_rtc using 
FIFO. When these two number’s idx are the same, that means the new value has already been loaded 
to the counter, else the tmr_cnt_read will select tmr_ld_value 


tmr_ loading 


ld_idx tmr_ld_ value 
> () 
> tmr cnt read 
my | 
Ld_shdw 
= tmr_cnt_shdw 
_idx 
Figure 6-9 Solution to wait certain time 
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Figure 6-10 he sync method of tmr_Id_value 
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6.8.5 Control Registers 


6.8.5.1 Register Address Map 


SS ee 


0x0018 TIMERO_VALUE_SHDW_LO TimerO counter shadow value of lower 32 bit for 
read 


0x001C TIMERO_VALUE_ SHDW_HI TimerO counter shadow value of higher 32 bit for 
read 


0x0038 TIMER1_VALUE_SHDW_LO timer1 counter shadow value of lower 32 bit for 
read 


0x003C TIMER1_VALUE_ SHDW_HI timer1 counter shadow value of higher 32 bit for 
read 


0x0040 TIMER2_LOAD_LO timer2 load value of lower 32 bit 
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0x0058 TIMER2_VALUE_SHDW_LO timer2 counter shadow value of lower 32 bit for 
read 


0x005C TIMER2_VALUE_SHDW_HI timer2 counter shadow value of higher 32 bit for 
read 


0x0800 TIMER_VERSION the IP version of this timer 


6.8.5.2 Register Descriptions 


6.8.5.2.1 TIMERO_LOAD_LO 


0x00000000 timer0 load value of lower 32 bit(0x00000000) TIMERO_LOAD_LO 
Bec a lV ee 


timer0_load_lo 


Type RW 


A ee ee ee A A 


timer0_load_lo 


timerO load value of lower 32 bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


timerO_load_lo [31:0] RW NA timerO load value of lower 32 bit. 
Write to this register will reload the 
timer with the new value. In one-time 
mode, this value is the first counting 
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start number. In periodic mode, this 
value is each counting start number. 
6.8.5.2.2 TIMERO_LOAD_HI 


0x00000004 timerO load value of higher 32 bit(0x00000000) TIMERO_LOAD_HI 
Pe ce) fe si Pe Le fe lead (DF li 


timerO_load_hi 


Type RW 


EE 
Pe SS 


Type RW 


timerO load value of higher 32 bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


timerO_load_hi [31:0] RW NA timerO load value of higher 32 bit 
Write to this register will reload the 
timer with the new value. 
In one-time mode, this value is the 
first counting start number. 
In periodic mode, this value is each 
counting start number. 


6.8.5.2.3 TIMERO_VALUE_LO 


timerO value of lower 32 bit(just for 
debug)(0x00000000) 


PB (af [i Fc a ic cs a ea 


0x00000008 TIMERO_VALUE_LO 


timerO_value_lo 


Type 
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timerO_value_lo 


Type 


timerO value of lower 32 bit(just for debug) 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


timerO_value_lo [31: 0] NA TimerO counter value of lower 32 bit 
This read-only register indicates 
current counter value. 
It's not recommended to read this 
register in normal usage. 
Because the counter is in different 
clock domain with APB, software 
needs use double-reading method to 
read this value, like system timer. 


6.8.5.2.4 TIMERO_VALUE_HI 


timerO value of higher 32 bit (just for 
debug)(0x00000000) 


ee ie Fell al iL se ial Lal 


0x0000000C TIMERO_VALUE_HI 


timerO_value_hi 


Type 


B a fea ica Uo Fecal ee T A 


timerO_value_hi 


Type 
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timerO value of higher 32 bit (just for debug) 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


timerO_value_hi [31:0] NA TimerO counter value of higher 32 bit 
This read-only register indicates 
current counter value. 
It's not recommended to read this 
register in normal usage. 
Because the counter is in different 
clock domain with APB, software 
needs use double-reading method to 
read this value, like system timer. 


6.8.5.2.5 TIMERO_CTL 
0x00000010 timer0 control register(0x00000000) TIMERO_CTL 


pias] aisle gee cel ce ask Uc nl 


D 


| 


Eco a Ea En En 
aE 


time 
time 
Reserved rO_r 


ka 


timerO control register 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


timerO_width_sel | [16] RW NA timerO counter width selection 
0: 32 bit 
1: 64 bit 


timerO_run [1] RW NA timerO open bit 
0: timer stops 
1: timer runs 
timerO_mode RW NA timerO mode select 
0: one-time mode 
1: period mode 


6.8.5.2.6 TIMERO_INT 
0x00000014 timer interrupt(0x00000000) TIMERO_INT 


psa a LD igi lc el Uc al 


Reserved 


Type 


PR a a ae a 
Ee es i DW a A 


e T 


| yr 


timerO interrupt 


— ee pm erp pr 
ar 
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aD Se a ae kd 


timerO_int_clr [3] WO NA timerO Interrupt clear 
Write 1 to this bit to clear interrupt 


timerO_int_mask_ ef E timerO interrupt masked status 
sts 


eee Oe Ep eee 
ts 
Ce ee ee 


6.8.5.2.7 TIMERO_VALUE_SHDW_LO 


TimerO counter shadow value of lower 32 bit for 
0x00000018 read(0x00000000) TIMERO_VALUE_SHDW_LO 


fac i ie la cbc en elec ca Fea 


timerO_value_shdw_lo 


Type 


i ea Ha Ge Fc LP a ca Fs Dl 


timerO_value_shdw_lo 


Type 


TimerO counter shadow value of lower 32 bit for read 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


timerO_value_shd | [31:0] NA TimerO counter of lower 32bit shadow 
w_lo value for read. When the timer in 32 
bit mode, it represent the shadow 
value of the timer 
This read-only register indicates 
current counter value. 
The software can read the counter 
value immediately after load, without 
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waiting for the load done. Also, 


software just needs to read once 


instead of double read. 


6.8.5.2.8 TIMERO_VALUE_SHDW_HI 


TimerO counter shadow value of higher 32 bit for 
read(0x00000000) 


sa (a fs Fe Fal ss (i ol el cD Fe 


0x0000001C TIMERO_VALUE_SHDW_HI 


timerO_value_shdw_hi 


Type 


Pee ce i iD a in 
peep OLY 


Type 


TimerO counter shadow value of higher 32 bit for read 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


timerO_value_shd | [31:0] NA TimerO counter of 32bit higher shadow 
w_hi value for read. It will be valid only in 
64 bit mode. 
This read-only register indicates 
current counter value. 
The software can read the counter 
value immediately after load, without 
waiting for the load done. Also, 
software just needs to read once 
instead of double read. 


6.8.5.2.9 TIMER1_LOAD_LO 


0x00000020 timer1 load value of lower 32 bit(Ox00000000) TIMER1_LOAD_LO 
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timer1_load_lo 


Type RW 


timer1_load_lo 


Fi i Vs ic nc cat Mind PF 
Type RW 


timer1 load value of lower 32 bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


timer1_load_lo [31:0] RW NA timer1 load value of lower 32 bit. 
Write to this register will reload the 
timer with the new value. In one-time 
mode, this value is the first counting 
start number. In periodic mode, this 
value is each counting start number. 


6.8.5.2.10 TIMER1_LOAD_HI 


0x00000024 timer1 load value of higher 32 bit(0x00000000) TIMER1_LOAD_HI 
Ba ia al ee isc Lc Ue T AE 


timer1_load_hi 


Type RW 


esa i cel ca fF Pa Fe a 


timer1_load_hi 


Type RW 


timer1 load value of higher 32 bit 


Se a 
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timer1_load_hi [31:0] RW NA timer1 load value of higher 32 bit 
Write to this register will reload the 
timer with the new value. 
In one-time mode, this value is the 
first counting start number. 
In periodic mode, this value is each 
counting start number. 


6.8.5.2.11 TIMER1_VALUE_LO 


timer1 value of lower 32 bit(just for 
debug)(0x00000000) 


el Ee ee ee i a A 


0x00000028 TIMER1_VALUE_LO 


timer1_value_lo 


Type 


Psa (ef E a T A A A A 


timer1_value_lo 


Type 


timer1 value of lower 32 bit(just for debug) 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


timer1_value_lo [31: 0] NA timer1 counter value of lower 32 bit 
This read-only register indicates 
current counter value. 
It's not recommended to read this 
register in normal usage. 
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Because the counter is in different 


clock domain with APB, software 


needs use double-reading method to 
read this value, like system timer. 


6.8.5.2.12 TIMER1_VALUE_HI 


timer1 value of higher 32 bit (just for 
0x0000002C debug)(0x00000000) 


as Ue it Pcl iF ime eek si Ua fed ee 


TIMER1_VALUE_HI 


timer1_value_hi 


Type 


Pe Ve el FFP st aca A 
perp AD) 


timer1 value of higher 32 bit (just for debug) 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


timer1_value_hi [31:0] NA timer1 counter value of higher 32 bit 
This read-only register indicates 
current counter value. 
It's not recommended to read this 
register in normal usage. 
Because the counter is in different 
clock domain with APB, software 
needs use double-reading method to 
read this value, like system timer. 
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6.8.5.2.13 TIMER1_CTL 
0x00000030 timer1 control register(Ox00000000) TIMER1_CTL 


eee Drea ee Der) Ee ol eee eee rene 


-| oo _ 


| 


Sa 


time 
time 
Reserved rir 


[ee 


timer1 control register 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


timer1_width_sel | [16] RW NA timer1 counter width selection 
0: 32 bit 
1: 64 bit 


timer1_run [1] RW NA timer1 open bit 
0: timer stops 
1: timer runs 
timer1_mode RW NA timer1 mode select 
0: one-time mode 
1: period mode 
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6.8.5.2.14 TIMER1_INT 
0x00000034 timer1 interrupt(0x00000000) TIMER1_INT 


be a eB eae fe Ui 


Reserved 


Type 


Beene 


- T 


| | 


timer1 interrupt 


Field Name Type Set/Cle | Reset Description 
ie 
a ae ae a 

timer1_int_clr [3] WO NA timer1 Interrupt clear 
Sa Write 1 to this bit to clear interrupt 
a Or fT | eee 
sts 


ts 


6.8.5.2.15 TIMER1_VALUE_SHDW_LO 


timer1 counter shadow value of lower 32 bit for 
0x00000038 read(0x00000000) TIMER1_VALUE_SHDW_LO 


Ebi ca Ges chi ld Uc a eli 


timer1_value_shdw_lo 


Type 


P re Ne ee ee | 
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timer1_value_shdw_lo 


Type 


timer1 counter shadow value of lower 32 bit for read 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


timer1_value_shd | [31:0] NA timer1 counter of lower 32bit shadow 
w_lo value for read. When the timer in 32 
bit mode, it represent the shadow 
value of the timer 
This read-only register indicates 
current counter value. 
The software can read the counter 
value immediately after load, without 
waiting for the load done. Also, 
software just needs to read once 
instead of double read. 


6.8.5.2.16 TIMER1_VALUE_SHDW_HI 


timer1 counter shadow value of higher 32 bit for 
read(0x00000000) 


a Se Leal Cel Ea (gi ca 


0x0000003C TIMER1_VALUE_SHDW_HI 


timer1_value_shdw_hi 


Type 


a a (Sc ic [Pa EA Ue aa 


timer1_value_shdw_hi 


Type 


timer1 counter shadow value of higher 32 bit for read 
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Field Name Wig Set/Cle Description 
ar 


timer1_value_shd | [31:0] NA timer1 counter of 32bit higher shadow 
w_hi value for read. It will be valid only in 
64 bit mode. 
This read-only register indicates 
current counter value. 
The software can read the counter 
value immediately after load, without 
waiting for the load done. Also, 
software just needs to read once 
instead of double read. 


6.8.5.2.17 TIMER2_LOAD_LO 


0x00000040 timer2 load value of lower 32 bit(0x00000000) TIMER2_LOAD_LO 
B ine Ua fl fT fa i Fe Ln A 


timer2_load_lo 


Type RW 


ea se ed 


timer2_load_lo 


Type RW 


timer2 load value of lower 32 bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


timer2_load_lo [31:0] RW NA timer2 load value of lower 32 bit. 
Write to this register will reload the 
timer with the new value. In one-time 
mode, this value is the first counting 
start number. In periodic mode, this 
value is each counting start number. 
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6.8.5.2.18 TIMER2_LOAD_HI 
0x00000044 timer2 load value of higher 32 bit(0x00000000) TIMER2_LOAD_HI 


timer2_load_hi 


si i cl Dice ca ie a Ds SU Us La 


Type RW 


a (a (i Fe FW eR a A 


timer2_load_hi 


Type RW 


timer2 load value of higher 32 bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


timer2_load_hi [31:0] RW NA timer2 load value of higher 32 bit 
Write to this register will reload the 
timer with the new value. 
In one-time mode, this value is the 
first counting start number. 
In periodic mode, this value is each 
counting start number. 


6.8.5.2.19 TIMER2_VALUE_LO 


timer2 value of lower 32 bit(just for 
debug)(0x00000000) 


fs e a a a Dil ial ca (Rl acl Uc ical 


0x00000048 TIMER2_VALUE_LO 


timer2_value_lo 


Type 


es ic fl Pic Ui Dal i al a EP i al Ve 
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Type 


timer2 value of lower 32 bit(just for debug) 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


timer2_value_lo [31:0] NA timer2 counter value of lower 32 bit 
This read-only register indicates 
current counter value. 
It's notrecommended to read this 
register in normal usage. 
Because the counter is in different 
clock domain with APB, software 
needs use double-reading method to 
read this value, like system timer. 


6.8.5.2.20 TIMER2_VALUE_HI 


timer2 value of higher 32 bit (just for 
debug)(0x00000000) 


Pi Fie (cla ice ce a kc Ua fe ei 


0x0000004C TIMER2_VALUE_HI 


timer2_value_hi 


Type 


fest Ea Lac Pe SW a Ua 


timer2_value_hi 


Type 


timer2 value of higher 32 bit (just for debug) 
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Field Name Wig Set/Cle Description 
ar 


timer2_value_hi [31:0] NA timer2 counter value of higher 32 bit 
This read-only register indicates 
current counter value. 
It's not recommended to read this 
register in normal usage. 
Because the counter is in different 
clock domain with APB, software 
needs use double-reading method to 
read this value, like system timer. 


6.8.5.2.21 TIMER2_CTL 
0x00000050 timer2 control register(0x00000000) TIMER2_CTL 


[sl Esc cl a A A Wa coal sl sil a 


D 


kA 


OOA En 
ZEEE EE ECEE E 


time 

time 

Reserved r2_r 
mod 


kaa 


timer2 control register 


ee E a T a 
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a ae a A kd 


timer2_width_sel | [16] RW NA timer2 counter width selection 
0: 32 bit 
1: 64 bit 


timer2_run [1] RW NA timer2 open bit 
0: timer stops 
1: timer runs 
timer2_mode RW NA timer2 mode select 
0: one-time mode 
1: period mode 


6.8.5.2.22 TIMER2_INT 
0x00000054 timer2 interrupt(0x00000000) TIMER2_INT 


Pa ca Ce esl alc il sa ee ea 


Reserved 


Type 


cl a cal Flos cl Es a 


E o T 


Kp 


timer2 interrupt 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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timer2_int_clr [3] WO NA timer2 Interrupt clear 
Write 1 to this bit to clear interrupt 


timer2_int_mask_ ae ee ee ee timer2 interrupt masked status 
sts 


ts 


6.8.5.2.23 TIMER2_VALUE_SHDW_LO 


timer2 counter shadow value of lower 32 bit for 
0x00000058 read(0x00000000) TIMER2_VALUE_SHDW_LO 


bs Fel Ka le lc fd ld 


timer2_value_shdw_lo 


Type 


Beaia a A E a aH ee 
"J ANI 


Type 


timer2 counter shadow value of lower 32 bit for read 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


timer2_value_shd | [31:0] NA timer2 counter of lower 32bit shadow 
w_lo value for read. When the timer in 32 
bit mode, it represent the shadow 
value of the timer 
This read-only register indicates 
current counter value. 
The software can read the counter 
value immediately after load, without 
waiting for the load done. Also, 
software just needs to read once 
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OS A A A cc 


6.8.5.2.24 TIMER2_VALUE_SHDW_HI 


timer2 counter shadow value of higher 32 bit for 
read(0x00000000) 


0x0000005C TIMER2_VALUE_SHDW_HI 


timer2_value_shdw_hi 


Fi ea Uc cP ic a Deal Ua 
Type 


aa i a Ta | i A E ed 


timer2_value_shdw_hi 


Type 


timer2 counter shadow value of higher 32 bit for read 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


timer2_value_shd | [31:0] NA timer2 counter of 32bit higher shadow 
w_hi value for read. It will be valid only in 
64 bit mode. 
This read-only register indicates 
current counter value. 
The software can read the counter 
value immediately after load, without 
waiting for the load done. Also, 
software just needs to read once 
instead of double read. 


6.8.5.2.25 TIMER_VERSION 
0x00000800 the IP version of this timer(0x00000000) TIMER_VERSION 


the_IP_version_of_this_timer 


ee ca inl cl Kae clic ad ad lll 
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Type 


al ia ic Fc Lica ca a RA a a 


the_IP_version_of_this_timer 


a a ee) 


the IP version of this timer 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


the_IP_version_of | [31:0] NA It represent the current ip version of 
_this_timer this timer 


6.8.6 Application Notes 


When software uses RTC clock trigged timer, it should set tmr_eb bit and tmr_rtc_eb bit in global 
control register. 


Before opening tmr_run, software should configure all control registers — timer_load_lo, timer_load_hi, 
timer_width_sel, timer_mode , timer_int_en. And for the safe use, software can trigger the timer_int_clr 
to clear the interruption which may still saved in the timer_int register. 


Then timer_run is set to 1 to open corresponding timer. 


After receiving interrupt issued by a timer, software can check interrupt status by reading 
timer_int_mask_sts, and can clear interrupt by writing 1 to timer_int_clr. 


When software completes using RTC clock trigged timer, it should disable timer_run firstly, then it 
disable tmr_rtc_eb and tmr_eb in global control registers. 


Its IMPORTANT that there are 3~5 RTC clock cycles delay from setting timer_load_lo or 
timer_load_hi to counter setting success. that is, if N is configured in timer_load_lo, the real counting 
number is N+3 or N+4 or N+5. 


If the timer is configured in one-time mode, counter decreases from setting value to 0. When counter 
gets to 0, an interrupt is issued. The counter stays at 0 until software load it again. 


If the timer is configured in period mode, counter decreases from setting value to 0. When counter 
gets to 0, an interrupt is issued, and counter is reloaded by setting value, and then counter continues 
to decrease from setting value. 
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There are two ways to load value to the timer. The first one is mainly used. It shall stop the timer write 
new value to timer_load_lo & timer_load_hi. After finish refresh the timer load register, software shall 
set timer_run=1 and the new value will be sent to the timer at this time. The second one is load value 
to the timer when timer is running. This method is mainly used in debug mode. Compared with the first 
method, in this situation, timer will refresh the related 32bit when the timer_load_lo or timer_load_hi 
register is written. Also this action will soend 3~5 PCLK. In 64bit mode , if software only refresh one 
load register, another 32bit value will still be the running one. For example, when the timer is running 
at value of 0x0000_ffff_O0000_aaaa, and software write 0x0000_aaaa to timer_load_high, the next 
value will be Ox0000_aaaa_0000_aaaa. If the value is in processing to the timer, the software read 
value will be stable at OxO000_aaaa_0000_aaaa. 


6.9 Watchdog Timer 


Base Addr Range Addr Map Description 


0x4029_0000 ~ 0x4029_FFFF AP WDG (64K) 
0x4031_0000 ~ 0x4031_FFFF CA7 WDG (64K) 


6.9.1 Overview 
Watchdog timer is a 32-bit decreasing timer with RTC-clock trigged, and this timer can be 


used to issue system reset. 


6.9.2 Features 
@® RTC-clock trigged 
32-bit decreasing timer 
Support 32-bit timer value loading 
Support reset mode for watchdog function 
Support interrupt mode for debug function and timer function 
Support combined mode: first generate interrupt, and then generate reset. 
Support single read : no need to double read when reading counter value 
Support multiple load : no need to check busy bit before load tmr 


Support read counter value immediately after loading tmr: once tmr is loaded, the 
counter value is updated immediately 


6.9.3 Function Description 
After hardware reset, watchdog timer is 32’hFFFF_FFFF. 
And after enabled, watchdog timer decreases from the reset value or from software- 
loading value. 
The counting step is one RTC clock cycle. 


For reset mode, whenever watchdog timer gets to 0, system reset is issued. Then system 
reboots, and watchdog timer comes back to 32’>hFFFF_FFFF, and all controlled registers 
and status also come back to reset value, except interrupt raw status. Interrupt raw status 
can be used to judge if or not system rebooting comes from watchdog reset. 
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For interrupt mode, watchdog timer runs as a periodic generic timer. If watchdog timer 
gets to 0, an interrupt is issued, and then the timer is reloaded automatically. 


For combined mode, it can be considered as the combination of reset mode and interrupt 
mode. Interrupt will be generated first if software doesn’t feed wdg. Then software should 
stop wdg so that wdg reset is not generated. If software cannot response to this interrupt, 
then wdg reset will be generated finally when wdg_cnt decease to 0 which reboots the 
entire system. 


After enabled, watchdog timer can be loaded at any time, and software should guarantee 
the timer is loaded before it decreases to 0. 


Reset mode is used as normal watchdog function. And interrupt mode is used as debug 
mode or as a generic periodic timer. 


6.9.4 Control Registers 


6.9.4.1 Memory map 


Offset wo 
Description 
Address 


0x0000 WDG_LOAD_LOW Low 16 bit of watchdog load value 
0x0004 WDG_LOAD_HIGH High16 bit of watchdog load value 


0x0008 WDG_CTRL Watchdog control(add wdg_new 
wdg_rst_en) 


0x000C WDG_INT_CLR Watchdog interrupt clear(add wdg_rst_clr) 


0x0010 WDG_INT_RAW Watchdog interrupt raw status(add 
wdg_rst_raw) 


0x0014 WDG_INT_MASK Watchdog interrupt masked status 


0x0018 WDG_CNT_LOW Low 16 bit of watchdog counter value 
0x001C WDG_CNT_HIGH High16 bit of watchdog counter value 
0x0020 WDG_LOCK Watchdog lock 


0x0024 WDG_CNT_RD_LOW Low 16 bit of watchdog counter value for 
read(new added) 

0x0028 WDG_CNT_RD_HIGH High 16 bit of watchdog counter value for 
read(new added) 

0x002C WDG_IRQVALUE_LOW | Low 16 bit of watchdog irq value(new 
added) 

0x0030 WDG_IRQVALUE_HIGH | High 16 bit of watchdog irq value(new 
added) 


6.9.4.2 Register Descriptions 
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6.9.4.2.1 WDG_LOAD_LOW 


Description: Low 16 bit of watchdog load value 
0x0000 Low 16 bit of watchdog load value (Reset 0x0000_FFFF) WDG_LOAD_LOW 


Reserved 


Type 


wdg_load_low 


a ee Meelis eee eee Meet ed 
Field Name a Reset Value Description 


16’hO Reserved 


wdg load _low : 16’hFFFF wdg_ load_low: low 16 bit of 
watchdog timer load value. 


Wdg_ load_high: high 16 bit of 
watchdog timer load value. 


wdg _load_low and 
wdg load_high are used 
together. 


Software should write 
wdg_load_high firstly, and then 
write wdg_load_low, because 
writing wdg_load_low can trig 
loading both wdg_load_low 
and wdg_load_high to 
watchdog counter, and writing 
wdg_ load_high cannot trig this 
event. So software must 


guarantee wdg_load_high is 


ready when writing 
wdg load_low. 
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In reset mode, software should 
load new value before timer 
decrease to 0. 

In interrupt mode, this value is 
counting start number. 

The default value is about 8 
seconds. 


6.9.4.2.2 WDG_LOAD_HIGH 


Description: High 16 bit of watchdog load value 


0x0004 High 16 bit of watchdog load value (Reset 0x0000_0003) WDG_LOAD_HIGH 


Reserved 


Type 


wdg_load_high 


Type RW 


eT 


16’hO Reserved 


wdg_load_high ; 16’h0003 See wdg_load_low description 


6.9.4.2.3 WDG_CTRL (add wdg_new wdg_rst_en) 


Description: Watchdog control 
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0x0008 Watchdog control (Reset 0x0000_0000) WDG_CTRL 


Reserved 


Type 


wdg_ wdg_ 
wdg_ ai 
Reserved rst_e irq_e 


Bia 


Reserved 


wdg_rst_en Watchdog reset enable bit 
0: reset is disabled 
1: reset is enabled 


In reset mode and combined 
mode, this bit should be 1 


Watchdog version 


0: watchdog use old behavior, 
this is for backward 
compatibility. 


1: watchdog uses new 
behavior, such as multiple 
loads without checking busy 
bit, only need to read once to 
get timer counter value. 


Watchdog counter open: 
0: counter stops. 


1: counter runs. 


wdg irq _en Watchdog interrupt enable bit 
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0: interrupt is disabled 

1: interrupt is enabled 

In interrupt mode and 
combined mode, this bit should 
be 1 


6.9.4.2.4 WDG_INT_CLR(add wdg_rst_clir) 


Description: Watchdog interrupt clear 
0x000C Watchdog interrupt clear (Reset 0x0000_0000) WDG_INT_CLR 


Reserved 


Type 


= 08©FS—té< SE 


Raa 


Reserved 


wdg rst_clr Watchdog reset clear 
Write 1 to this bit to clear reset 


Read this bit always get 0. 


Reserved 


wdg_int_clr Watchdog interrupt clear 


Write 1 to this bit to clear 
interrupt 
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6.9.4.2.5 WDG_INT_RAW(add wdg_rst_raw) 


Description: Watchdog interrupt raw status 


0x0010 Watchdog interrupt raw status (Reset 0x0000_0000) WDG_INT_RAW 


Reserved 


Type 


wdg_ | wdg_ wdg_ 
Reserved Id_b rst_r Reserved int_r 
iad =p = 


[31:5] 27’hO Reserved 


wdg_lId_busy [4] RO 1’hO Watchdog load busy status 


0: Watchdog is ready for new 
loading 


1: Last loading is not completed 


Software must not load new 
value when this bit is busy, that 
is, this bit should be checked 
before any new loading. 


This bit is set after a new 
loading, and lasts two or three 
RTC clock cycles, about 60us - 
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92us. 

wdg _rst_raw [3] RO 1’h Watchdog reset raw status. 
Watch dog reset cannot clear 
this raw status, so it can be 
used to judge if or not system 
rebooting comes from 
watchdog reset. Write 
wdg rst_clr can clear this raw 
status. 

[2:1] RO 2’h Reserved 

wdg_int_raw [0] RO T’h Watchdog interrupt raw status. 
Watch dog reset cannot clear 
this raw status. Write 
wdg_int_clr can clear this raw 
status. 


6.9.4.2.6 WDG_INT_MASK 


Description: Watchdog interrupt mask status 
0x0014 Watchdog interrupt mask status (Reset 0x0000_0000) WDG_INT_MASK 


Reserved 


Type 


wdg_ 
Reserved int_ 
mask 


eal 


[31:1] 31’hO Reserved 
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wdg_int_mask 1’hO Watchdog interrupt masked 
status 


6.9.4.2.7 WDG_CNT_LOW 


Description: Low 16 bit of watchdog counter value 
0x0018 Low 16 bit of watchdog counter value (Reset 0x0000_FFFF) WDG_CNT_LOW 


Reserved 


Type 


wdg_cnt_low 


a Pe eee A clea 
Field Name RRS Reset Value Description 


16’hO Reserved 


wdg_cnt_low : 16’hFFFF wdg_cnt_low: Low 16 bit of 
watchdog timer counter value. 


wdg_cnt_high: High 16 bit of 
watchdog timer counter value. 


wdg_cnt_low and 
wdg_cnt_high are used 
together. 


This read-only register 
indicates current counter 
value. 


It’s not recommended to read 
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this register in normal usage. 
Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to read 
this value, like system timer. 


6.9.4.2.8 WDG_CNT_HIGH 


Description: High 16 bit of watchdog counter value 


0x001C High 16bit of watchdog counter value (Reset 0x0000_FFFF) WDG_CNT_HIGH 


Reserved 


Type 


wdg_cnt_high 


Type 


e S 
Field Name N Reset Value Description 


16’hO Reserved 


wdg_cnt_high : 16’hFFFF See wdg_cnt_low description. 


6.9.4.2.9 WDG_LOCK 


Description: Watchdog lock control 
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0x0020 Watchdog lock control (Reset 0x0000_0000) WDG_LOCK 


Reserved 


Type 


wdg_lock 


Type RW 


16’hO Reserved 
wdg_lock i 16’hO Watchdog lock control 

Write 16’hE551 to this register 
to unlock watchdog. 
Write other value to this 
register to lock watchdog 
If reading this register, bit-O is 
lock status, and other bits are 
reserved. 
If watchdog is locked, all 
control registers cannot be 
written by software. 


6.9.4.2.10 WDG_CNT_RD_LOW (new added) 


Description: Low 16 bit of watchdog counter value for read 
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0x0024 Low 16 bit of watchdog counter value for read(Reset 0x0000_FFFF) WDG_CNT_RD_LOW 


Reserved 


Type 


wdg_cnt_rd_low 


eet Tete eel eee a eae mere A 
Field Name So Reset Value Description 


[31:16] 16’hO Reserved 


wdg_cnt_rd_lo | [15:0] 16’hFFFF wdg_cnt_rd_low: Low 16 bit of 
w watchdog timer counter value 
for read. 


wdg_cnt_rd_high: High 16 bit 
of watchdog timer counter 
value for read. 


wdg_cnt_rd_low and 
wdg_cnt_rd_high are used 
together. 


This read-only register 


indicates current counter 
value. 


Read once can get watchdog 
counter value. No need to 
double read this reg. 


Refer to timer’s 
TIMERO_CNT_RD or 
TIMER1_CNT_RD 
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6.9.4.2.11 WDG_CNT_RD_HIGH (new added) 


Description: High 16 bit of watchdog counter value for read 


0x0028 High 16bit of watchdog counter value for read (Reset 0x0000_FFFF) WDG_CNT_RD_HIGH 


Reserved 


Type 


wdg_cnt_rd_high 


oe eae ni eure abe melt oie 
Field Name a a Reset Value Description 


16’hO Reserved 


wdg_cnt_rd_hi : 16’hFFFF Refer to wdg_cnt_rd_low 
gh 


6.9.4.2.12 WDG_IRQVALUE_LOW (new added) 


Description: Low 16 bit of watchdog irq value 
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0x002C Low 16 bit of watchdog irq value (Reset 0x0000_0000) WDG_IRQVALUE_LOW 


Reserved 


Type 


wdg_irqvalue_low 


Type RW 


16’hO Reserved 


wdg_irqvalue_| : 16’h0000 wdg_ irqvalue_low: Low 16 bit 
ow of watchdog irqvalue. 


wdg_ irqvalue_high: High 16 bit 
of watchdog irqvalue. 


wdg_irqvalue_low and wdg_ 
irqvalue_high are used 


together. 


It’s useful in interrupt mode 
and combined mode. When 
wdg_ cnt equal watchdog 
irqvalue, an interrupt is 
generated. 


Default value of watchdog 
irqvalue is 32’h0003_ 0000, 
corresponds to 6 seconds, 
which means reset will occur 
after irq is 1 for 6 seconds. 
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6.9.4.2.13 WDG_IRQVALUE_HIGH(new added) 


Description: High 16 bit of watchdog irq value 
0x0030 High 16 bit of watchdog irq value (Reset 0x0000_0003) WDG_IRQVALUE_HIGH 


Reserved 


Type 


wdg_irqvalue_high 


Type RW 


— lN 


16’hO Reserved 


wdg_irqvalue_ : 16’h0003 wdg_irqvalue_low: Low 16 bit 


high of watchdog irqvalue. 


wdg_ irqvalue_high: High 16 bit 
of watchdog irqvalue. 


wdg_irqvalue_low and wdg_ 
irqvalue_high are used 
together, which means reset 
will occur after irq is 1 for 6 
seconds. 


It’s useful in interrupt mode 
and combined mode. When 
wdg_ cnt equal watchdog 
irqvalue, an interrupt is 
generated. 


Default value of watchdog 
irqvalue is 32’h0003_ 0000, 
corresponds to 6 seconds. 
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6.9.5 Application Notes 


When software uses watchdog, it should set wdg_eb bit and wdg_rtc_eb bit in global 
control register, and also should guarantee arch_rtc_eb is set. 


Before configuring watchdog, software should write 16’hE551 to wdg_lock to unlock 
watchdog. 


Then Software configures all control registers — wdg_load_low, wdg_load_high, 
wdg_irqvalue_low, wdg_irqvalue_high, wdg_mode and wdg_new. 


IMPORTANT: wdg_load_high should always be configured before writing wdg_load_low. 
Then wdg_run is set to 1 to open counter. 


Reset mode is used as normal watchdog function. After enabled, watchdog timer can be 
loaded at any time, and software should guarantee the timer is reloaded before it 
decreases to 0. 


Whenever watchdog timer gets to 0, system reset is issued. Then system reboots, and 
watchdog timer comes back to 32’hFFFF_FFFF, and all controlled registers and status 
also come back to reset value, except interrupt raw status. Interrupt raw status can be 
used to judge if or not system rebooting comes from watchdog reset. 


For interrupt mode, watchdog timer runs as a periodic generic timer. If watchdog timer 
gets to 0, an interrupt is issued, and then the timer is reloaded automatically. 

After receiving interrupt, software can check interrupt status by reading wdg_int_mask, 
and can clear interrupt by writing 1 to wdg_int_clr. 


Interrupt mode is used as debug mode or as a generic periodic timer. 


Combined mode is the combination of reset mode and interrupt mode. Interrupt will be 
generated first if software doesn’t feed wdg. Then software should stop wdg so that wdg 
reset is not generated. If software cannot response to this interrupt, then wdg reset will be 
generated finally when wdg_ cnt decease to 0 which reboots the entire system. 


When software completes using watchdog, it should disable wdg_run firstly, then it disable 
wdg_rtc_eb and wdg_eb in global control registers. 


Its IMPORTANT that only writing wdg_load_high cannot reload watchdog. Both 
wdg_load_low and wdg_load_high should be written if watchdog need reloaded. And 
software must write wdg_load_high firstly, then write wdg_load_low. 


Another IMPORTANT thing is that there are 3-5 RTC clock cycles delay from setting 
wdg_load_low to counter setting success because of different clock domains, just as timer 
does. 


It’s not recommended to read counter value in normal usage, just as timer does. 


6.10 AHB Control Register 


Base Addr Range Addr Map Description 


Ox20E0_0000 ~ Ox20EF_FFFF AHB Control Register 
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6.10.1 AP_TOP_AP_AHB_RF Register Address Map 
Base address: 0x20E00000 


Base address(Set Reg): Ox20E01000 


Base address(Clear Reg): Ox20E02000 


a O 
Addr 
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6.10.1.1 AHB_EB 


0x00000000 AHB_EB(0x00000000) AHB_EB 
0x00001000 AHB_EB SET AHB_EB SET 


0x00002000 AHB_EB CLR AHB_EB CLR 


— 1c - en 


erve erve Reserved 
32K 


bie ka Mama 
a MAA nnn 
EEEE 


DISP 
Reserved erve erve PUB erve CE 
MA 
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er eee eee 


AHB_EB 


Field Name Type | Set/Clear | Reset Description 
Value 


ene ee] 1] 


me ECC_EB Pam haar ia ECC ae Active High; 
0 : Disable NANDC ECC; 
1: Enable NANDC ECC; 

eae er 


es 32K_EB El MK <2) 32K Enable. Active i 
0 : Disable SDIOO 32K; 
1: Enable SDIOO 32k; 

EMMC 32K EB | [27] EMMC 32K Enable. Active High; 
0 : Disable EMMC 32K; 
1 : Enable EMMC 32K; 


reserved [26: 
a a | i 

CE_SEC_EB [12] RW S/C CE_SECURE Enable. Active High; 

0 : Disable CE_SECURE; 

1 : Enable CE_SECURE; 
EMMC_EB [11] RW S/C EMMC Enable. Active High; 

0 : Disable EMMC Controller; 

1: Enable EMMC Controller; 
NANDC_EB [10] RW S/C NANDC Enable. Active High; 

0 : Disable NANDC Controller; 

1 : Enable NANDC Controller; 
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st EB SDIOO Enable. Active High; 
0 : Disable EMMC Controller; 
1: Enable EMMC Controller; 
ee 


oe PUB_EB K a Active High; 
0 : Disable CE_PUB; 
1 : Enable CE_PUB; 
REE_DMA_EB DMA Enable. Active High; 
0 : Disable DMA Controller; 
1: Enable DMA Controller; 


OTG_EB RW S/C USB OTG Enable. Active High; 

0 : Disable USB OTG Controller; 

1 : Enable USB OTG Controller; 
GSP_EB [3] RW S/C GSP(Graphic Signal Processor) Enable. 

Active High; 

0 : Disable GSP Controller; 

1 : Enable GSP Controller; 

ees ec | | 

DISPC_EB [1] RW S/C DISPC Enable. Active High; 

0 : Disable DISPC Controller; 

1 : Enable DISPC Controller; 
DSI_EB RW S/C MIPI DSI Enable. Active High; 

0 : Disable MIPI DSI Controller; 

1: Enable MIPI DSI Controller; 


6.10.1.2 AHB_RST 


0x00000004 AHB_RST(0x00000000) AHB_RST 


0x00001004 AHB_RST SET AHB_RST SET 
0x00002004 AHB_RST CLR AHB_RST CLR 
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Reserved 


A el i Fea Vlei i a 


Set/Clr 


F 
CE_ EM NAN 
SEC MC DC_ 
_SO _SO SOF erve 
FT_ FT_ TR 
RST RST ST 
i 
ii “EEE 


AHB_RST 


Field Name Type | Set/Clear | Reset Description 
Value 
oe (31: 
men [ia 


CE_SEC_SOFT_RST [15] RW CE SECURE Soft Reset. Active High; 
0 : Keep CE SECURE in normal 
mode; 

1 : Reset CE SECURE; 


EMMC_SOFT_RST [14] RW S/C EMMC Soft Reset. Active High; 
0 : Keep EMMC in normal mode; 
1: Reset EMMC; 
NANDC_SOFT_RST [13] NANDC Soft Reset. Active High; 
0 : Keep NANDC in normal mode; 
1: Reset NANDC; 


(cia AA 


a npn SDIOO Soft Reset. Active High; 
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0 : Keep SDIOO in normal mode; 
1 : Reset SDIOO; 


Fie cc ac SO La (A 


_ PUB_SOFT_RST CE PUB Soft Reset. Active High; 
0 : Keep CE PUB in normal mode; 
1 : Reset CE PUB; 
DMA_SOFT_RST DMA Soft Reset. Active High; 
0: Keep DMA in normal mode; 
1 : Reset DMA; 


A A E 


ial USB OTG PHY Soft Reset. Active 
High; 


0.: Keep USB OTG PHY in normal 
mode; 


1 : Reset USB OTG PHY; 


USB OTG UTMII Soft Reset. Active 
High; 


0: Keep USB OTG UTMI in normal 
mode; 


1 : Reset USB OTG UTMI; 


OTG_SOFT_RST USB OTG Soft Reset. Active High; 


0 : Keep USB OTG in normal mode; 

1: Reset USB OTG; 
GSP_SOFT_RST GSP Soft Reset. Active High; 

0 : Keep GSP in normal mode; 

1 : Reset GSP; 


DISP Matrix Soft Reset. Active High; 


0 : Keep DISP Matrix in normal 
mode; 


1 : Reset DISP Matrix; 


DISPC_SOFT_RST eee ee ee DISPC Soft Reset. Active High; 
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0 : Keep DISPC in normal mode; 
1 : Reset DISPC; 


DSI|_SOFT_RST RW S/C MIPI DSI Soft Reset. Active High; 
0 : Keep MIPI DSI in normal mode; 
1 : Reset MIPI DSI; 


6.10.1.3 CA7_RST_SET 


CA7_RST_SET(0x00000000) 
fea Fe [ad Feast [Pa aU cel lf fee ea 
B 


Reserved 


Type 


me 
w 
ay 
N 
ay 
rary 
ay 
o 
EE 


CA7_ETM_SOFT_RST CA7_DBG_SOFT_RST CA7_CORE_SOFT_RST 


a 
Le 


S/C S/C S/C S/C S/C S/C S/C S/C S/C S/C S/C 


CA7_RST_SET 


Field Name Type | Set/Clear | Reset Description 
Value 


reserved [31: 
15] 
CA7_CS_DBG_SOFT_RST | [14] RW S/C Cortex-A7 Coresight Debug Soft 
Reset. Active High; 
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0 : Keep Cortex-A7 Coresigh Debug 
in normal mode; 


1 : Reset Cortex-A7 Coresigh Debug; 


CA7_L2_ SOFT_RST Cortex-A7 L2 Cache Controller Soft 
Reset. Active High; 


0 : Keep Cortex-A7 L2 Cache 
Controller in normal mode; 


1 : Reset Cortex-A7 L2 Cache 
Controller; 


Cortex-A7 SOC Debug Soft Reset. 
Active High; 


0 : Keep Cortex-A7 SOC Debug in 
normal mode; 


1 : Reset Cortex-A7 SOC Debug; 


Cortex-A7 ETM Soft Reset. Active 
High; 


0 : Keep Cortex-A7 ETM in normal 
mode; 


1 : Reset Cortex-A7 ETM; 


CA7_DBG_SOFT_RST Cortex-A7 Debug Soft Reset. Active 
High; 


0 : Keep Cortex-A7 Debug in normal 
mode; 


1 : Reset Cortex-A7 Debug; 


Cortex-A7 Core Soft Reset. Active 
High; 


0 : Keep Cortex-A7 Core in normal 
mode; 


1 : Reset Cortex-A7 Core; 


6.10.1.4 AP_SYS_FORCE_SLEEP_CFG 


0x0000000C AP_SYS_FORCE_SLEEP_CFG(0x00000000) AP_SYS_FORCE_SLEEP_CFG 


0x0000100C AP_SYS_FORCE_SLEEP_CFG SET AP_SYS_FO coe 


0x0000200C AP_SYS_FORCE_SLEEP_CFG CLR AP_SYS_FORCE_SLEEP_CFG 
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Reserved 


Set/Clr 


AP_SYS_FORCE_SLEEP_CFG 


Field Name Type | Set/Clear | Reset Description 
Value 
reserved EE 
21] 


MCU_LIGHT_SLEEP_EN_FORCE [20] | RW | S/C FORCE for MCU_LIGHT_SLEEP_EN 
0: No force; 
1: Force MCU_LIGHT_SLEEP_EN is 
active; 


e 7 et | 

AP_DISP_ASYNC_SLEEP [18] | RW S/C AP_DISP_ASYNC Sleep Control. 
0: Disable ; 
1: Enable; 
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AP_GSP_MTX_SLEEP [17] AP_GSP_MTX Sleep Control. 
0 : Disable ; 
1: Enable; 
AP_IMC_MTX_SLEEP [16] AP_IMC_MTX Sleep Control. 
0 : Disable ; 
1 : Enable; 


CA7_C3_AUTO_SLP_EN [15] CA7 Core3 Auto Sleep Enable; 
0 : Disable; 
1 : Enable; 
[14] CA7 Core2 Auto Sleep Enable; 
0 : Disable; 
1: Enable; 
[13] CA7 Core1 Auto Sleep Enable; 
0: Disable; 
1 : Enable; 


[12] CA7 CoreO Auto Sleep Enable; 
0 : Disable; 
1 : Enable; 

[11] CA7 Core3 WFI Shutdown 
Enable; 
0 : Disable; 
1 : Enable; 

[10] CA7 Core2 WFI Shutdown 
Enable; 
0 : Disable; 
1 : Enable; 

CA7_C1_WFI_SHUTDOWN_EN CA7 Core1 WFI Shutdown 

Enable; 
0 : Disable; 
1 : Enable; 


CA7 Core0 WFI Shutdown 
Enable; 


0 : Disable; 
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CA7 Core3 MCU Sleep; 


0 : Disable; 
1 : Enable; 


CA7 Core2 MCU Sleep; 


0 : Disable; 
1 : Enable; 


CA7 Core1 MCU Sleep; 


0 : Disable; 


1: Enable; 


CA7 CoreO MCU Sleep; 


0: Disable; 


1 : Enable; 


Force AP Periphrals Active; 


1: force on 
0: nothing 


Force AP Periphrals Sleep; 


1: force sleep 


0: nothing 


AP_APB_ SLEEP RW | S/C AP APB Clock Sleep Control. 
0 : Enable APB Clock; 
1 : Disable APB Clock; 


6.10.1.5 AP_SYS_AUTO_SLEEP_CFG 


0x00000010 AP_SYS_AUTO_SLEEP_CFG(0x0000003B) AP_SYS_AUTO_SLEEP_CFG 


0x00001010 AP_SYS_AUTO_SLEEP_CFG SET eee P_CFG 


0x00002010 AP_SYS_AUTO_SLEEP_CFG CLR d P_CFG 
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Reserved 


Set/Clr 


AP_SYS_AUTO_SLEEP_CFG 


Field Name Type | Set/Clear | Reset Description 
Value 
tl 


CLKCORE_CHIP_DEEP_SLEEP_EN [20] ENABLE for CHIP_DEEP_SLEEP in 
AP_CLK_CORE 
0: bypass chip_deep_sleep 


reserved 


selection path; 
1: chip_deep_sleep is enable; 


USB_AHBM2AXI_SO_LP_DISABLE USB_AHBM2AXI_SO CHANNEL LPC 
BYPASS for AP light sleep 
0: not bypass LPC,channel light 


sleep status depends on master 
and LPC status; 

1: Bypass LPC, channel light sleep 
status depends only on master 
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[18] | RW S/C AP MAIN MTX M9 CHANNEL LPC 
BYPASS for AP light sleep 
0: not bypass LPC,channel light 
sleep status depends on master 
and LPC status; 
1: Bypass LPC, channel light sleep 
status depends only on master 
status; 

[17] | RW S/C AP MAIN MTX M_SYNC CHANNEL 
LPC BYPASS for AP light sleep 
0: not bypass LPC,channel light 
sleep status depends on master 
and LPC status; 
1: Bypass LPC, channel light sleep 
status depends only on master 
status; 

[16] | RW S/C AP MAIN MTX M1 CHANNEL LPC 
BYPASS for AP light sleep 
0: not bypass LPC,channel light 
sleep status depends on master 
and LPC status; 
1: Bypass LPC, channel light sleep 
status depends only on master 
status; 


AP_MAINMTX_M9_LP_DISABLE 


AP_MAINMTX_M_SYNC_LP_DISABLE 


AP_MAINMTX_M1_LP_DISABLE 


AP_MAINMTX_MO_LP_DISABLE 


CA7_TOPMTX_LP_DISABLE 


AP_DISPASYNC_LP_DISABLE 


AP_GSPMTX_LP_DISABLE 


AP_IMCMTX_LP_DISABLE 


[15] | RW AP MAIN MTX MO CHANNEL LPC 
BYPASS for AP light sleep 
0: not bypass LPC,channel light 
sleep status depends on master 
and LPC status; 
1: Bypass LPC, channel light sleep 
status depends only on master 
status; 


[14] 


CA7 TOP MTX LPC BYPASS 
0: not bypass LPC; 

1: Bypass LPC; 

AP DISP ASYNC LPC BYPASS 
0: not bypass LPC; 

1: Bypass LPC; 


AP GSP MTX LPC BYPASS 
0: not bypass LPC; 
1: Bypass LPC; 


AP IMC MTX LPC BYPASS 
0: not bypass LPC; 
1: Bypass LPC; 


al ce a 
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GSP Clock Force Enable, 
active High; 


1: force enable 


0: nothing 


aici a a 


LP Eanes | CTRL_EN El il S/C LPC auto control enable 
1: enable 
0: disable 
RW AP MAIN MTX LPC BYPASS 
1: disable AP MAIN MTX LPC 
0: enable AP MAIN MTX LPC 


RW 0x1 AHB clock automatic gating 
when AP entry into 
light/deep sleep, active 
High; 

1: enable 
0: disable 


aE E a G S E 


CA7_DBG_FORCE_SLEEP Cortex-A7 Debug clock force 
Sleep, active high; 


1: force sleep 
0: nothing 


Cortex-A7 Debug clock 
automatic gating when ca7 
entry into 
ca7_sleep/ca7_standby, 
active High; 


1: enable 
0: disable 


Cortex-A7 Core Clock 
automatic gating when ca7 
entry into 
ca7_sleep/ca7_standby, 
avtive high; 


1: enable 
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D a a a E a 


6.10.1.6 HOLDING_PEN 


Sl dll nd Ll lal fel ll ul a add 
a a, i 


HOLDING_PEN 


a NSN 


RW 
Set/Clr s/c 
(a Ge i (a a a 


HOLDING_PEN 


. 


Set/Clr s/c 


HOLDING_PEN 


Field Name Type | Set/Clear Reset Description 
Value 


HOLDING_PEN [31:0] Oxabcd0000 | not used(only w/r) 


6.10.1.7 JMP_ADDR_CA7_CO 


0x00000018 JMP_ADDR_CA7_C0(0x00000000) JMP_ADDR_CA7_CO 
0x00001018 JMP_ADDR_CA7_CO SET JMP_ADDR_CA7_CO SET 
0x00002018 JMP_ADDR_CA7_CO CLR JMP_ADDR_CA7_CO CLR 


JMP_ADDR_CA7_CO 


Set/Clr s/c 


aa i cece Di Uc fc ed lial i i A a 
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ee Fis E A A e 


JMP_ADDR_CA7_CO 


Set/Clr s/c 


JMP_ADDR_CA7_CO 


Field Name Type | Set/Clear | Reset Description 
Value 


JMP_ADDR_CA7_CO | [31: 0] ee e not used(only w/r) 


6.10.1.8 JMP_ADDR_CA7_C1 


JMP_ADDR_CA7_C1(0x00000000) 
Ra ee ee 
[oc (SR A 


JMP_ADDR_CA7_C1 


. 


Set/Clr 


fa eave ee eee 


JMP_ADDR_CA7_C1 


Set/Clr s/c 


JMP_ADDR_CA7_C1 
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TMP_ADDR_CA7_C1 | [31:0] eee ie a not used(only w/t) 


6.10.1.9 JMP_ADDR_CA7_C2 


Haid iad al lal id al a a all ead 
od TAN 


JMP_ADDR_CA7_C2 


Set/Clr s/c 


ARAARA 


JMP_ADDR_CA7_C2 


Set/Clr s/c 


JMP_ADDR_CA7_C2 


Field Name Type | Set/Clear | Reset Description 
Value 


JMP_ADDR_CA7_C2 | [31: 0] ire oe | not used(only w/r) 


6.10.1.10 JMP_ADDR_CA7_C3 


0x00000024 JMP_ADDR_CA7_C3(0x00000000) JMP_ADDR_CA7_C3 
0x00001024 JMP_ADDR_CA7_C3 SET JMP_ADDR_CA7_C3 SET 
0x00002024 JMP_ADDR_CA7_C3 CLR JMP_ADDR_CA7_C3 CLR 


JMP_ADDR_CA7_C3 


BEA G Ec Lela Ui (Bi cc icc ea a Fad 
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Set/Clr 


ia ae i ical Pas ical MG UV 


JMP_ADDR_CA7_C3 


Set/Clr 


JMP_ADDR_CA7_C3 


Field Name Type | Set/Clear | Reset Description 
Value 


JMP_ADDR_CA7_C3 | [31:0] ee TF not used(only w/r) 


6.10.1.11 CA7_CO_PU_LOCK 


Hl El all ili del lS adel ad al el 
a 


Reserved 


— 


Set/Clr 


(a a i Hc aM Wa ie Real 


CA7 

_CO 

Reserved _PU 
_LO 

CK 


Set/Clr 


CA7_CO_PU_LOCK 
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Field Name Type | Set/Clear | Reset Description 
Value 


eae SS Ee eee ae 
isan er e e — 


6.10.1.12 CA7_C1_PU_LOCK 


CA7_C1_PU_LOCK(0x00000000) 
(a ea a fe a ee 
e 


Reserved 


Set/Clr 


-E I E 


— a 


Set/Clr s/c 


CA7_C1_PU LOCK 


Field Name Type | Set/Clear | Reset Description 
Value 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 517 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


| @ | SPREADTRUM | SC7731E Design Specification 


6.10.1.13 CA7_C2_PU_LOCK 


[a ia a e [a i co ia ce ae a a 
e 


Reserved 


e 
Set/Clr 


-E r ip 


Set/Clr 


CA7_C2_PU_LOCK 


Field Name Type | Set/Clear | Reset Description 
Value 


6.10.1.14CA7_C3_PU_LOCK 


0x00000034 CA7_C3_PU_LOCK(0x00000000) CA7_C3_PU_LOCK 
0x00001034 CA7_C3_PU_LOCK SET CA7_C3_PU_LOCK SET 
0x00002034 CA7_C3_PU_LOCK CLR CA7_C3_PU_LOCK CLR 


Reserved 


ee fie a ie Le i a ind 


— 
B 
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e eid a (FE a a a ad A 


CA7 

_C3 

Reserved _PU 
_LO 

CK 


ee 


Set/Clr 


CA7_C3_PU_LOCK 


Field Name Type | Set/Clear | Reset Description 
Value 


Di | | 
ee erence e e SEA 


6.10.1.15 CA7_CKG_DIV_CFG 


aa ea E fe ee ( 
B o O O 


Reserved CA7_DBG_CKG_DIV 


alll tw 
Set/Clr 


KAA ic [Ga ale at aR a 


Res 
— o —— oe 
d 


k EE 
= i eae 
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CA7_CKG_DIV_CFG 


Field Name Type | Set/Clear | Reset Description 
Value 
eee Bg 
mee [ash 


CA7_DBG_CKG DIV | [18: Divider for Cortex-A7 Debug clock 
16] 
Freq of clock = (CA7_MCU_CKG_SEL/ 
(CA7_MCU_CKG_DIV +1 ))/ 
(CA7_DBG_CKG_DIV+1); 
3'b000~3'b111: div1~div8 


cae a 
“mE | 


CA7_AXI_CKG_DIV [10: 8] Divider for Cortex-A7 AXI clock 
Freq of clock =(CA7_MCU_CKG_SEL/ 
(CA7_MCU_CKG_DIV +1 ))/ 
(CA7_AXI_CKG_DIV+1); 
3'b000~3'b111: divi~div8 


e MCU_CKG_DIV Ee 4| Divider for Cortex-A7 Core clock 
Freq of clock =CA7_MCU_CKG_SEL/ 
(CA7_MCU_CKG_DIV +1); 
3'b000~3'b111: div1~div8 
a E E a 


6.10.1.16 MCU_PAUSE 


0x0000003C MCU_PAUSE(0x00000000) MCU_PAUSE 
0x0000103C MCU_PAUSE SET MCU_PAUSE SET 


0x0000203C MCU_PAUSE CLR MCU_PAUSE CLR 


Reserved 


Sa ea ea ee et ae eee ee 


Set/Clr 
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i i 


' k 


MCU_PAUSE 


Field Name Type | Set/Clear | Reset Description 
Value 
reserved [31: 
8] 


CA7_TOP_MTX_SLEEP S/C CA7_TOP_MTX Sleep Control. 
0: Disable ; 
1 : Enable; 


GSP_SLEEP_FOLLOW_CA7_EN S/C GSP Sleep Control. 
0 : Default, AP GSP MTX M1 channel 
enter sleep with GSP stopped or 
idle. 
1: AP GSP MTX M1 channel enter 
sleep only when cortex-A7 sleep. 


DMA_SLEEP_FOLLOW_CA7_EN [5] S/C DMA Sleep Control. 
0: Default, AP MAIN MTX M2 
channel enter sleep with DMA 


master stopped or idle. 

1: AP MAIN MTX DMA channel 
enter sleep only when cortex-A7 
sleep. 


IMCU_SLEEP_FOLLOW_CA7_EN [4] S/C MCU Sleep Control. 


0 : Default, AP enter sleep 
with Cortex-A7 and all the 
other masters stopped or idle. 


1 : AP enter sleep only when 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 521 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


cortex-A7 sleep. All the other 
masters would be forced 


stopped. 


Active high, to enable AP 
MCU system into light sleep 
after all the conditions met. 


1: enable 
0: disable 


Active high, to enable AP 
MCU system into deep sleep 
after all the conditions met. 


1: enable 
0: disable 


MCU_SYS_SLEEP_EN Active high, to enable AP 
MCU system into sleep after 
all the conditions met. 


1: enable 


0: disable 


MCU_CORE_SLEEP Active high, to force Cortex- 
A7 into sleep by software. 
Clock of Cortex-A7 would be 
stopped after this bit 
set.Clock would be available 
again after IRQ/FIQ interrupts 
avaibale. 
1: enable 
0: disable 


6.10.1.17 MISC_CKG_EN 


(Ree [i calc Le Fc Vie gcc asl a cll 
e 


Reserved 


Ka 
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pa B_C YR yC 
Reserved A7_ Reserved 


= af off 
a | 


MISC_CKG_EN 


Field Name Type | Set/Clear | Reset Description 
Value 
reserved [31: 
o 


ASHB_CA7_DEG_MID | CA7_DBG_VLD R | reserved 


acne He 
a 


ee REF_CKG_EN [1] RW Clock Gate Enable for DPHY REF; 
0 : Disable Clock; 
1 : Enable Clock; 
DPHY_CFG_CKG_EN Clock Gate Enable for DPHY CFG 
0 : Disable Clock; 
1 : Enable Clock; 


6.10.1.18CA7_CO_AUTO_FORCE_SHUTDOWN_EN 


0x00000044 CA7_CO_AUTO_FORCE_SHUTDOWN_EN(0xo0000000) | ©47-C°-AUTO_FORCE_SHUT 
DOWN_EN 

CA7_CO_AUTO_FORCE_SHUT 
0x00001044 CA7_CO_AUTO_FORCE_SHUTDOWN_EN SET DOWN. EN SET 


CA7_CO_AUTO_FORCE_SHUT 
0x00002044 CA7_CO_AUTO_FORCE_SHUTDOWN_EN CLR DOWN. EN CLR 


fa ig ce Kc cel ia Ue A 


Reserved 
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— 
ser ee 
esa ia a E a a e A SA a he 


: ; 


re 


Set/Clr 


CA7_CO_AUTO_FORCE_SHUTDOWN_EN 


Field Name Type | Set/Clear | Reset Description 
Value 
anne [31: 
re |: 


CA7_CO_AUTO_FORCE_SHUTDOWN_EN ak a a not used(only w/r) 


6.10.1.19 CA7_C1_AUTO_FORCE_SHUTDOWN_EN 


0x00000048 CA7_C1_AUTO_FORCE_SHUTDOWN_EN(oxo0000000) | C47-©1-AUTO_FORCE_SHUT 
DOWN_EN 
CA7_C1_AUTO_FORCE_SHUT 
0x00001048 CA7_C1_AUTO_FORCE_SHUTDOWN_EN SET DOWN _EN SET 
CA7_C1_AUTO_FORCE_SHUT 
0x00002048 CA7_C1_AUTO_FORCE_SHUTDOWN_EN CLR DOWN._EN CLR 


Reserved 


cae i fcc cn AA 


— 


Set/Clr 
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E 


ka 


Ba 


CA7_C1_AUTO_FORCE_SHUTDOWN_EN 


Field Name Type | Set/Clear | Reset Description 
Value 


reserved (31: 
1] 
CA7 C1 AUTO FORCE SHUTDOWN EN eh a e] not used(only w/r) 


6.10.1.20 CA7_C2_AUTO_FORCE_SHUTDOWN_EN 


0x0000004C CA7_C2_AUTO_FORCE_SHUTDOWN_EN(oxo0000000) | 47-©2-AUTO_FORCE_SHUT 
DOWN_EN 

CA7_C2_AUTO_FORCE_SHUT 
0x0000104C CA7_C2_AUTO_FORCE_SHUTDOWN_EN SET DOWN. EN SET 


CA7_C2_AUTO_FORCE_SHUT 
0x0000204C CA7_C2_AUTO_FORCE_SHUTDOWN_EN CLR DOWN. EN CLR 
[Beem Fa Fe FT i a a (a Fc fe A 


Reserved 


B 
r 
CA7 


Reserved 
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Set/Clr S/C 


CA7_C2_AUTO_FORCE_SHUTDOWN_EN 


Field Name Type | Set/Clear | Reset Description 
Value 


reserved EE 
1] 
CA7 _C2_AUTO FORCE SHUTDOWN EN HIRAYA not used(only w/r) 


6.10.1.21 CA7_C3_AUTO_FORCE_SHUTDOWN_EN 


0x00000050 CA7_C3_AUTO_FORCE_SHUTDOWN_EN(0xo0000000) | 47-C3-AUTO_FORCE_SHUT 
DOWN_EN 
CA7_C3_AUTO_FORCE_SHUT 
0x00001050 CA7_C3_AUTO_FORCE_SHUTDOWN_EN SET DOWN. EN SET 
CA7_C3_AUTO_FORCE_SHUT 
0x00002050 CA7_C3_AUTO_FORCE_SHUTDOWN_EN CLR DOWN. EN CLR 


aa 2 Tea A a (ls el i ea ei 


Reserved 


EA 


Set/Clr 


a ie MM [ce ida Ea ea 


- 


e A | 
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CA7_C3_AUTO_FORCE_SHUTDOWN_EN 


Field Name Type | Set/Clear | Reset Description 
Value 


C ai | 


CA7_C3_AUTO_FORCE_SHUTDOWN_EN a Rd a not 7a: r) 


6.10.1.22 CA7_CKG_SEL_CFG 


CA7_CKG_SEL_CFG(0x00000000) 
(aa a ae ca a lia a 
B 


Reserved 
Set/Clr 
|" Bae eee 
OS cf a Ga 
e A 
a Sere res ae 
ee | | 


CA7_CKG_SEL_CFG 


Field Name Type | Set/Clear | Reset Description 
Value 


Base Led LT ls 
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CA7_MCU_CKG SEL | [2:0] RW S/C Clock selection for MCU clock: 
0: 26Mhz (XTL) 
1: TWPLL_512M_AP 
2: TWPLL_768M_AP 
3: DPLL 
4: CPLL 
5 : TWPLL 
6 : MPLL 


6.10.1.23 MST_FRC_LSLP 


Ml a a al id ada aad La ala a dl 


i T 


see o 


HHHH 


8_fr 7_fr 6_fr i 2_fr 1 fr 0_fr 
ve 
c_lsl c_lsl c_lsl c_lsl c_lsl c_lsl 


MST_FRC_LSLP 
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Field Name Type | Set/Clear | Reset Description 
Value 
reserved [31: 
ia] 


ca7_top_m0_frc_lslp force the MO of ca7_top_mtx into lightsleep 
state, but clk can also alive 
0: disable 
1: enable 


ap_disp_main_frc_Islp force the ap_disp_async128 into lightsleep 
state, but clk can also alive 
0: disable 
1: enable 


ap_imc_main_frc_Islp force the ap_imc_mtx into lightsleep state, 
but clk can also alive 
0: disable 
1: enable 


ap_gsp_gpv_frc_Islp force the GPV of ap_gsp_mtx into lightsleep 
state, but clk can also alive 
0: disable 
1: enable 


ap_gsp_m0_frc_Islp force the MO of ap_gsp_mtx into lightsleep 
state, but clk can also alive 
0: disable 
1: enable 


ap_gsp_m1_frc_Islp force the M1 of ap_gsp_mtx into lightsleep 
state, but clk can also alive 
0: disable 
1: enable 


ap_gsp_sO_frc_Islp force the SO of ap_gsp_mtx into lightsleep 


state, but clk can also alive 
0: disable 
1: enable 


slv3_frc_Islp [10] force the S3 of ap_main_mtx into 
lightsleep state, but clk can also alive 
0: disable 
1: enable 

mst9_frc_Islp force the M9 of ap_main_mtx into 
lightsleep state, but clk can also alive 
0: disable 
1: enable 


mst8_frc_Islp eee eee Wel force the M8 of ap_main_mtx into 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 529 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC7731E Design Specification 


lightsleep state, but clk can also alive 
0: disable 
1: enable 

mst7_frc_Islp [7] RW S/C force the M7 of ap_main_mtx into 
lightsleep state, but clk can also alive 
0: disable 
1: enable 

mst6_frc_Islp force the M6 of ap_main_mtx into 
lightsleep state, but clk can also alive 
0: disable 
1: enable 


mst4_ ee Islip i force the M4 of ap_main_mtx into 
lightsleep state, but clk can also alive 
0: disable 
1: enable 


as — b force the M2 of ap_main_mtx into 
lightsleep state, but clk can also alive 
0: disable 
1: enable 

mst1_frc_Islp [1] RW S/C force the M1 of ap_main_mtx into 
lightsleep state, but clk can also alive 
0: disable 
1: enable 

mst0O_frc_Islp RW S/C force the MO of ap_main_mtx into 
lightsleep state, but clk can also alive 
0: disable 
1: enable 


6.10.1.24M0_LPC 


0x00000060 MO_LPC(0x0000FFFF) MO_LPC 


0x00001060 MO_LPC SET MO_LPC SET 
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0x00002060 MO_LPC CLR MO_LPC CLR 


a E E — 


‘ae 
Reserved ns f P.: e 
jim orce 


> o ë PeF 


BERRA 


Set/Clr S/C 


MO_LPC 


Field Name Type | Set/Clear | Reset Description 
Value 


reserved (31: 
20] 
se (coe ee 


m0O_Ip_stat [18] RW S/C Ipc status 
0: not in low power status 
1: in low power status 


m0O_Ip_ force [17] S/C force the LPC into LP immediately when the axi 
port on mtx is idle and it is no longer wakeup. 
0: disable 
1: enable 

m0_lp eb [16] RW S/C Ipc enable 
0: disable 
1: enable 

m0O_lp num [15:0] | RW S/C Oxffff Ipc cnt number register, go into 
lightsleep when reach this value. 
16'hO~16'bffff: cnt number 
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6.10.1.25M9_LPC 


Eai a Gell a Fi cD A 


M9_ 
m9_ m9_ m9_ 
forc 
Reserved Ip_s Ip_f Ip_e 
ea 
tat orce b 
ck 


kA =ë == BNE 


M =ë == EWB 
a alc Val a 


Set/Clr s/c 


M9_LPC 


Field Name Type | Set/Clear | Reset Description 
Value 


reserved (31: 
20] 


M9_Ip_stat [18] RW S/C Ipc status 
0: not in low power status 
1: in low power status 


m9_lp_force [17] RW S/C force the LPC into LP immediately 
when the axi port on mtx is idle and it 
is no longer wakeup. 
0: disable 
1: enable 


m9_lp_eb [16] RW S/C Ipc enable 
0: disable 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 532 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


| @ | SPREADTRUM . SC7731E Design Specification 


a a S a 


m9_lp num [15:0] | RW Oxffff Ipc cnt number register, go into 
lightsleep when reach this value. 
16'hO~16'bffff: cnt number 


6.10.1.26 SO_LPC 


ee 
re 
Rn EE I aA 
Bl bel id el lad ll id la hl id nd ed 


sO_f s0_| s0_| s0_| 
Reserved orce p_st p_fo a e 
nad TEE 
= ee = a 
(see ia al al 


rN Se a u U 
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SO_LPC 


Field Name Type | Set/Clear | Reset Description 
Value 


reserved (31: 
20] 
SOO O O O O O 


sO_Ip_stat [18] RW S/C Ipc status 
0: not in low power status 
1: in low power status 

s0_lp_force [17] RW S/C force the LPC into LP immediately 
when the axi port on mtx is idle and it 
is no longer wakeup. 
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0: disable 
nne= 
S0_Ip_eb [16] | RW s/c Ipc enable 
0: disable 
1: enable 


sO_lIp num [15:0] | RW S/C Oxffff Ipc cnt number register, go into 
lightsleep when reach this value. 
16'hO~16'bffff: cnt number 


6.10.1.27S1_LPC 


Bilt dl dl Ua ed adi Ed all i al a 


sif s1_ s1_ s1 
Reserved orce p_st p_fo i e 
i cola a 
= e T 
sa ss a eal EA 


S1_LPC 


Field Name Type | Set/Clear | Reset Description 
Value 


reserved (31: 
20] 
eu |e | 
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$1 _Ip_stat [18] Ipc status 
0: not in low power status 
1: in low power status 


s1_lp_force [17] force the LPC into LP immediately 
when the axi port on mtx is idle and 
it is no longer wakeup. 
0: disable 
1: enable 


s1_lp_eb [16] Ipc enable 
0: disable 
1: enable 
s1_ Ip num [15:0] lpc cnt number register, go into 
lightsleep when reach this value. 
PP 16'hO~16'bffff: cnt number 


6.10.1.28 M_SYNC_LPC 


Ba a ad a 8 ab a al bed id ak 


oa r 


m_sync_lp_num 


Bi 


M_SYNC_LPC 
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Field Name Type | Set/Clear | Reset Description 
Value 


reserved (31: 
20] 
S ae ee ere 


m_sync_lIp_ stat [18] RW S/C Ipc status 
0: not in low power status 
1: in low power status 


m_sync_Ip force | [17] RW S/C force the LPC into LP immediately 
when the axi port on mtx is idle and it 
is no longer wakeup. 
0: disable 
1: enable 

m_sync_Ip_eb [16] RW S/C Ipc enable 
0: disable 
1: enable 

m_sync_lp_num [15:0] | RW S/C Oxffff Ipc cnt number register, go into 
lightsleep when reach this value. 
16'hO~16'bffff: cnt number 


6.10.1.29S SYNC_LPC 


0x000000A4 S_SYNC_LPC(OxOOOOFFFF) S_SYNC _LPC 
0x000010A4 S_SYNC _LPC SET S_SYNC _LPC SET 
0x000020A4 S_SYNC _LPC CLR S_SYNC _LPC CLR 


vo a 
S i ea ed ee eee A 


s_sync_lp_num 
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S_SYNC_LPC 


Field Name Type | Set/Clear | Reset Description 
Value 


o DE 
ae |e 


s_sync_lp_stat [18] RW S/C Ipc status 
0: not in low power status 
1: in low power status 


s_sync_lp force [17] RW S/C force the LPC into LP immediately 
when the axi port on mtx is idle and it 
is no longer wakeup. 
0: disable 
1: enable 

s_sync_lp eb [16] RW S/C Ipc enable 
0: disable 
1: enable 

s_sync_lp_num [15:0]. | RW S/C Oxffff lpc cnt number register, go into 
lightsleep when reach this value. 
16'hO~16'bffff: cnt number 


6.10.1.30 AP_GSP_GPV_LPC 


Sl ld cll Badal ad al ld id ea ad al 


= 
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ap_gsp_gpv_lp_num 


aa 


AP_GSP_GPV_LPC 


Field Name Type | Set/Clear | Reset Description 
Value 


reserved [31: 
20] 


ap_gsp_gpv_lp_stat Ipc status 
0: not in low power status 


1: in low power status 


ap_gsp_gpv_lp_force force the LPC into LP immediately 
when the axi port on mtx is idle and 
it is no longer wakeup. 


0: disable 


1: enable 


ap_gsp_gpv_lp_eb Ipc enable 


0: disable 


1: enable 


ap_gsp gpv_lIp num : S/C Oxffff | Ipc cnt number register, go into 
lightsleep when reach this value. 
16'hO~16'bffff: cnt number 


6.10.1.31 AP_GSP_M0O_LPC 


AP_GSP_M0_LPCc(0x0000FFFF) AP_GSP_M0O_tPc 
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AP_GSP_M0_LPC SET AP_GSP_M0_LPC SET 
AP_GSP_M0O_LPC CLR AP_GSP_MO_LPC CLR 
SG A E A T wee 


= T 


+A a a aa 


M =ë = "| | 
[cai cell A A al i a A 


ap_gsp_m0_Ip_num 


= 


AP_GSP_MO_LPC 


Field Name Type | Set/Clear | Reset Description 
Value 


reserved (31: 
20] 


ap_gsp m0 Ip _ stat [18] RW S/C Ipc status 
0: not in low power status 
1: in low power status 


ap_gsp-m0_lp_force [17] RW S/C force the LPC into LP immediately 
when the axi port on mtx is idle and 
it is no longer wakeup. 
0: disable 
1: enable 

ap_gsp_m0_lp_eb [16] RW S/C Ipc enable 
0: disable 
1: enable 
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ap_gsp m0 Ip num [15: RW S/C Oxffff | Ipc cnt number register, go into 
0] lightsleep when reach this value. 
16'h0~16'bffff: cnt number 


6.10.1.32 AP_GSP_M1_LPC 
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ap_gsp_m1_lp_num 


a 


AP_GSP_M1_LPC 


Field Name Type | Set/Clear | Reset Description 
Value 


reserved (31: 
20] 


ap_gsp_ m1 _Ip_ stat S/C Ipc status 
0: not in low power status 


1: in low power status 


ap_gsp_m1_lp force [ RW S/C force the LPC into LP immediately 
when the axi port on mtx is idle and 
it is no longer wakeup. 
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0: disable 


1: enable 


ap_gsp_m1_Ip_eb Ipc enable 


0: disable 
1: enable 


ap_gsp_m1_Ip_ num : S/C lpc cnt number register, go into 
lightsleep when reach this value. 


16'hO~16'bffff: cnt number 


6.10.1.33 AP_GSP_SO_LPC 


Hal ial de id did ad i Eel al a 
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Set/Clr s/c | s/c | s/c | s/c 
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ap_gsp_sO_Ip_num 


Type RW 


ch 


AP_GSP_SO_LPC 


Field Name Type | Set/Clear | Reset Description 
Value 


reserved [31: 
20] 
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ap_gsp_sO Ip stat Ipc status 
0: not in low power status 
1: in low power status 


ap_gsp sO lp force force the LPC into LP immediately 
when the axi port on mtx is idle and 
it is no longer wakeup. 


0: disable 
1: enable 


ap_gsp_sO_Ip_eb Ipc enable 


0: disable 


1: enable 


ap_gsp_sO_lp num : S/C Oxffff | Ipc cnt number register, go into 
lightsleep when reach this value. 
16'hO~16'bffff: cnt number 


6.10.1.34 AP_IMC_MAIN_LPC 


bl ile a il a a Gal il al i al ada a 
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ee E 
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eed 


ap_imc_main_lp_num 
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AP_IMC_MAIN_LPC 


Field Name Type | Set/Clear | Reset Description 
Value 


a Em 
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Se pepo 


ap_imc_main_lp_ stat [18] RW Ipc status 
0: not in low power status 
1: in low power status 


ap_imc_main_lp force | [17] force the LPC into LP immediately 
when the axi port on mtx is idle and 
it is no longer wakeup. 
0: disable 
1: enable 


ap_imc_main_lp_ eb [16] Ipc enable 
0: disable 
1: enable 
ap_imc_main_lp_num [15: RW S/C Oxffff | Ipc cnt number register, go into 
0] lightsleep when reach this value. 
PA T 16'hO~16'bffff: cnt number 


6.10.1.35 AP_DISP_MAIN LPC 
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ap_disp_main_lp_num 
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A ee a Fe a I BP 


" 
Set/Clr 


AP_DISP_MAIN_LPC 


Field Name Type | Set/Clear | Reset Description 
Value 


C a 
mene fh 


ap_disp_main_lp_stat 


ap_disp_main_lp_ force 


ap_disp_main_lp_eb 


ap_disp_main_lp num : Oxffff 


6.10.1.36 CA7_TOP_MO_LPC 


lpc status 
0: not in low power status 
1: in low power status 


force the LPC into LP immediately 
when the axi port on mtx is idle and 
it is no longer wakeup. 


0: disable 
1: enable 
Ipc enable 
0: disable 
1: enable 


lpc cnt number register, go into 
lightsleep when reach this value. 


16'hO~16'bffff: cnt number 


CA7_TOP_M0_LPCc(0x0000FFFF) CA7_TOP_MO_-pc 
CA7_TOP_M0O_LPc SET CA7_TOP_MO_LPc SET 


0x000020C0 CA7_TOP_MO_LPc CLR 


CA7_TOP_MO_LPc CLR 


a ed Ue Lice ee Ge Fee 
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CA7_TOP_MO_LPC 


Field Name Type | Set/Clear | Reset Description 
Value 


Ca HE 
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ca7_top_m0O_lIp stat [18] Ipc status 
0: not in low power status 
1: in low power status 


ca7_top_m0O_Ip force | [17] force the LPC into LP immediately 
when the axi port on mtx is idle and 
it is no longer wakeup. 
0: disable 
1: enable 

ca7_top_m0_Ip eb [16] RW S/C Ipc enable 
0: disable 
1: enable 

ca7_top_m0_lp_num [15: RW S/C Oxffff | Ipc cnt number register, go into 

0] lightsleep when reach this value. 

16'h0~16'bffff: cnt number 
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6.10.1.37 CA7_TOP_S1_LPC 
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Type RW 


ae 


CA7_TOP_S1_LPC 


Field Name Type | Set/Clear | Reset Description 
Value 


rese as HE 
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ca7_top_si Ip_ stat [18] RW S/C Ipc status 
0: not in low power status 
1: in low power status 


ca7_top_s1 Ip force [17] RW S/C force the LPC into LP immediately 
when the axi port on mtx is idle and 
it is no longer wakeup. 
0: disable 
1: enable 
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ca7_top_si Ip eb [16] RW S/C Ipc enable 
0: disable 
1: enable 


ca7_top_s1 Ip num [15: RW S/C Oxffff | Ipc cnt number register, go into 
0] lightsleep when reach this value. 
16'h0~16'bffff: cnt number 


6.10.1.38 CA7_TOP_S2_LPC 
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CA7_TOP_S2_LPC 


Field Name Type | Set/Clear | Reset Description 
Value 
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0: not in low power status 
1: in low power status 


ca7_top_s2 Ip force force the LPC into LP immediately 
when the axi port on mtx is idle and 
it is no longer wakeup. 


0: disable 
1: enable 


ca7_top_s2_ Ip eb Ipc enable 


0: disable 


1: enable 


ca7_top_s2_ lp num : RW S/C Oxffff | Ipc cnt number register, go into 
lightsleep when reach this value. 
16'hO~16'bffff: cnt number 


6.10.1.39 CA7_ABRG_SO_LPC 
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ca7_abrg_sO_lp_num 


CA7_ABRG_SO_LPC 
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Field Name Type | Set/Clear | Reset Description 
Value 


a [31: 
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ca7_abrg_sO Ip stat 


ca7_abrg_sO Ip force 


ca7_abrg sO Ip eb 


ca/_abrg sO Ip num : Oxf ttf 


6.10.1.40 TEE AHB_EB 


Ipc status 
0: not in low power status 
1: in low power status 


force the LPC into LP immediately 
when the axi port on mtx is idle and 
it is no longer wakeup. 


0: disable 
1: enable 
Ipc enable 
0: disable 
1: enable 


Ipc cnt number register, go into 
lightsleep when reach this value. 


16'hO~16'bffff: cnt number 


TEE_AHB_EB(0x00000000) TEE_AHB_EB 
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Reserved 
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TEE_AHB_EB 


Field Name Type | Set/Clear | Reset Description 
Value 


i A Lak R a 


a RW DMA Enable. Active High; 
0 : Disable DMA Controller; 
1: Enable DMA Controller; 


6.10.1.41 USB_AHBM2AXI_S0O_LPC 


USB_AHBM2AXI_SO_LPc(ox0000FFFF) ey aia 
USB_AHBM2AXI 
USB_AHBM2AXI_SO_LPc SET 


USB_AHBM2AxXI 
0x000020D4 USB_AHBM2AXI _SO_LPC CLR 5O LPC CLR 
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usb_ahbm2axi_sO_lp_num 
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USB_AHBM2AXI_SO_LPC 


Field Name Type | Set/Clear | Reset Description 
Value 
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usb_ahbm2axi_sO_Ip_stat [18] | RW | S/C Ipc status 
0: not in low power status 
1: in low power status 


usb_ahbm2axi_s0_lp_force [17] | RW S/C force the LPC into LP immediately 
when the axi port on mtx is idle 
and itis no longer wakeup. 
0: disable 
1: enable 


usb_ahbm2axi_sO_ Ip eb [16] | RW S/C Ipc enable 
0: disable 
1: enable 
usb_ahbm2axi_sO_Ip num [15: | RW S/C Oxffff | Ipc cnt number register, go into 
0] lightsleep when reach this value. 
Po 16'hO~16'bffff: cnt number 


6.10.1.42 CA7_EMC_REG_SLICE_LPC 


CA7_EMC_REG_SLICE_tPc(oxooooFFFF) CA7_EMC_ RES SLICE_L 
CA7_EMC_REG_SLICE_1Pc SET CAZ-EME REA ALICE 
CA7_EMC_REG_SLICE_LPC CLR ATEMI BPU SESE 


Ba fel a E a a llc a 
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s e al 
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M =ë =: |" | 
BEA a cs Ra ical i A a a A A 


ca7_emc_reg_slice_lp_num 


Type RW 


— 


CA7_EMC_REG_SLICE_LPC 


Field Name Type | Set/Clear | Reset Description 
Value 


Co 201 | 
aE 


ca7_emc_reg slice _Ip_stat [18] | RW | S/C Ipc status 
0: not in low power status 
1: in low power status 


ca7_emc_reg slice Ip force [17] | RW | S/C force the LPC into LP immediately 
when the axi port on mtx is idle 
and it is no longer wakeup. 
0: disable 
1: enable 


ca7_emc_reg_slice-lp_ eb [16] |RW | S/C Ipc enable 
0: disable 
1: enable 
ca7-emc_reg_slice_Ip_num [15: | RW | S/C Oxffff | Ipc cnt number register, go into 
0] lightsleep when reach this value. 
Pep y 16'hO~16'bffff: cnt number 


6.10.1.43 AP_DUMMY_REGO 


AP_DUMMY_REGO(oxFFFFO000) AP_DUMMY_REGO 


AP_DUMMY_REGO SET AP_DUMMY_REGO SET 
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0x00002100 AP_DUMMY_REGO CLR AP_DUMMY_REGO CLR 


AP_DUMMY_REGO_H16 


a EEE 


AP_DUMMY_REGO_L16 


ae ee oN) 
Set/Clr 


AP_DUMMY_REGO 


Field Name Type | Set/Clear | Reset Description 
Value 
DUMMY_REGO_H16 | [31: RW | S/C 16’hffff | AP_DUMMY_REGO High 16 bits, each bit 
16] reset value is 1. 
AP_DUMMY_REGO_L16 [15:0] |} RW | S/C AP_DUMMY_REGO Low 16 bits, each bit 
reset value is 0. 


6.10.1.44 AP_DUMMY_REG1 


AP_DUMMY_REG1(0x00000000) 
Pies kA e ss ang Geol coca es lll 
re 


a i ae Eel i cal a 


AP_DUMMY_REG1 


Sl a iad Sal a i a al a al 


AP_DUMMY_REG1 
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— A 


AP_DUMMY_REG1 


Field Name Type | Set/Clear | Reset Description 
Value 


POA (cic E T aN 


6.10.1.45 AP_DUMMY_REG2 


A 
Sa a e a a A cA eel (a Sin 
ere 


AP_DUMMY_REG2 


Ba 

M 

Bea e a a a lA A 
AP_DUMMY_REG 


ü 
Set/Clr s/c 


AP_DUMMY_REG2 


Field Name Type | Set/Clear | Reset Description 
Value 


cic sa 
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6.10.1.46 AP_DUMMY_REG3 


AP_DUMMY_REG3(0x00000000) AP_DUMMY_REG3 
AP_DUMMY_REG3 SET AP_DUMMY_REG3 SET 


0x0000210C AP_DUMMY_REG3 CLR AP_DUMMY_REGS CLR 


al lA) lfc a ll te i lias Lc 


AP_DUMMY_REG3 


a 


Set/Clr 
Ic [El Kl) Hi Pl a 
[eee AP_DUMMY_REG 


AP_DUMMY_REG3 


Field Name Type | Set/Clear | Reset Description 
Value 


eee TA 


6.10.1.47 CA7_DUMMY_REGO 


CA7_DUMMY_REGO SET 
Bl a ila dl dl al a ad a Bad al 
— e 


CA7_DUMMY_REGO_H16 


BA 
— 


A | 
D aoe ce re a A A 


CA7_DUMMY_REGO_L16 
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CA7_DUMMY_REGO 


Field Name Type | Set/Clear | Reset Description 
Value 
CA7_DUMMY_ CS H16 Lae a 16’hffff | CA7 DUMMY_REGO High 16 bits, each bit 
reset value is 1. 
heal La 0] CA7_DUMMY_REGO Low 16 bits, each bit 
reset value is 0. 


6.10.1.48 CA7_DUMMY_REG1 


CA7_DUMMY_REG1(0x00000000) 
ee ae fc [a eee sal a er cee ee 
Bal 


CA7_DUMMY_REG1 


a a 
Bl cdl i bd al RA Da BH a 
a 
z 


CA7_DUMMY_REG1 


Field Name Type | Set/Clear | Reset Description 
Value 
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6.10.1.49 CA7_CORE_INT_DISABLE_EN 


0x00000128 CA7_CORE_INT_DISABLE_EN(0x0000000F) CA7_CORE_INT_DISABLE_EN 


0x00001128 CA7_CORE_INT_DISABLE_EN SET ia ace ils 


0x00002128 CA7_CORE_INT_DISABLE_EN CLR baa ae 
a [Esa A ia ec ld 


Reserved 


°° 


Set/Clr 


ill asl Ui ie Ml a a Ca a E A 


Reserved 
N 


al Se 
a  HEUHNNN 


CA7_CORE_INT_DISABLE_EN 


Field Name Type | Set/Clear | Reset Description 
Value 


i a 


A a a a 
[E EA E A S 
ol ll 
RENTER o e e 
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6.10.1.50 CA7_STANDBY_STATUS 


0x00003008 CA7_STANDBY_STATUS(0x00000000) CA7_STANDBY_STATUS 
ea ee Eee re pees ee saccade bee be 


Reserved 


Type 


ie ll (Fla Ms ll al 


L CA7_ETMSTANDBYWFX CA7_STANDBYWFE CA7_STANDBYWFI 


ka 


CA7_STANDBY_STATUS 


i aah | 


ca7_standbywfil2 
1: in standbywfil2 state 
0: not in standbywfil2 state 


ca7_etmstandbywfx 


1: in etmstandbywfx state 
0: not in etmstandbywfx state 


ca7_standbywfe 


1: in standbywfe state 


0: not in standbywfe state 


ca7_standbywfi 


1: in standbywfi state 


0: not in standbywfi state 
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6.10.1.51 AP_QOS_ CFG 
0x0000301C AP_QOS_CFG(0x00000000) AP_QOS_CFG 


Reserved 


Re Dee as i cl aU EA 
Type 


B (a Pa ie RD A 
ft = ake eee ANSY 
Zl Eee 


AP_QOS CFG 


Field Name Type | Set/Clear | Reset Description 
=p 
o [31: 

Ea 
a a a a 


APQOS_AP_GSP_M0 | AP_GSP_MO TEEN 4] 


eee 1 


6.10.1.52 OTG_PHY_TUNE 


0x00003020 USB_PHY_TUNE(0x00073133) OTG_PHY_TUNE 
E Ea A 


OTG_TXREST OTG_TXHSX 
Reserved n - 
UNE VTUNE 


ka 


Bea fii aa aa a a AA a 
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OTG_TXPREE 
T OTG_TXRISE 
OTG_TXVREFTUNE MPAMPTUN TUNE OTG_TXFSLSTUNE erve OTG_SQRXTUNE 


ad a A E O 


USB_PHY_TUNE 


Field Name Type | Set/Clear | Reset Description 
Value 


C en NA 
CO 
OTG_TXPREEMPPULSETUNE RW eae unuse, NEJ o l 


OTG_TXRESTUNE [19: RW Man unuse, SF 
i 
E 
12] 
S a OT Te 


OTG_TXRISETUNE 0x1 unuse, reserved 


o CE m rer 
4] 


ko wE 


n ca A h h h 
0] 


6.10.1.53 OTG_PHY_TEST 
0x00003024 MISC_CKG_EN(0x00000000) OTG_PHY_TEST 


Batak Lalli fil sal el Pill Fa 


OTG S 

AT 7 z -— 
ERE Reserved = OTG_TESTDATAOUT 
SET a 
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a ada EET 


OTG 
OTG_VATEST TE 
= a OTG_TESTADDR OTG_TESTDATAIN 
ENB STCL ~ ~ 
K 


se (a 


MISC_CKG_EN 


Field Name Type | Set/Clear | Reset Description 
Value 


oe Bic llc «77, ila 
m T 
OTG_VBUS_VALID_PHYREG 


set OTG_VBUSVALID, use 
together with 
OTG_VBUS_VALID_PHYREG_SEL 


1: valid 
0: not valid 


mux select signal of 
OTG_VBUSVALID, 


0: from register 
1: from usb_phy 


External Vbus valid indicatior 


1: The VBUS signal is valid,and 


the pull-up resistor on D+ is 


enabled 


0: The VBUS signal is not 
valid,and the pull-up resistor on 
D+ is disable 


SAS ill i A a a 
oe ee eee E 
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16] 
14] 


OTG_TESTCLK [13] | RW Clock for TEST 
0->1: posedge 
1->0: negedge 
UTSEL [12] | RW test data out select. 
If not used,tie it to 1'b0; 
1: select testdate 
0: disable 


OTG_TESTADDR (11: test interface register address. 
8] 
If not used,tie it to 4'b0000; 
4'b0000~4'b1111: test interface 
register address 
OTG_TESTDATAIN [7: RW | NA Test data write bus.bits [3:0] 
0] present the test data, 
corresponding write 
enable is presented on bits[7:4]. 
8'hO~8'hff: write date to 
TEST_REG* 


6.10.1.54 OTG_PHY_CTRL 


0x00003028 USB_PHY_CTRL(0x0000000A) OTG_PHY_CTRL 


OTG_SS_SCA 
Reserved LEDOWNMO Reserved 
DE 


D EEC PR 


[ees ae 
Ha EEEIEE 


OTG OTG USB 

Reserved _D _co Reserved OTG_FSEL 
MP MM HY_I 
ULL ON 
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USB_PHY_CTRL 


Field Name 


[31] NA USB2(SPRD} controller's testmode 
select 


1: enable 
0: disable 
UTMI_WIDTH_SEL NA UTMI Mode Select 
1: UTMI 16bit mode 
0: UTMI 8bit mode 
UTMI+ data width and clock select. 


1: 16-bits data interface(CLK 
frequency is 30MHz). 


0: 8-bits data interface(CLK 
frequency is 60MHz). 


reserved [28: el 
27] 

O e 
Ka 


e ed ee ee 


OTG ea [23] | RW tx bit stuffing on DATAINH[7:0] 
when OPMODE[1:0] = 2'b11. 
1: Bit stuffing is enabled. 
O: Bit stuffing is disabled. 
Synchronous to "USB20_ CLK" 


OTG_TXBITSTUFFEN eet pe ie | tx bit stuffing on DATAIN[7:0] when 
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OPMODE[1L:0] = 2 'b11. 


1: Bit stuffing is enabled. 


O: Bit stuffing is disabled. 


Synchronous to "USB20_ CLK" 


D- pull down resistor enable. 


1: the pull down resistance on D- is 
enable. 


0: the pull down resistance on D- is 
enable. 


D+ pull down resistor enable. 


1: the pull down resistance on D+ is 
enable. 


0: the pull down resistance on D+ is 


enable. 


rese (ais! 


os DMPULLUP RW DM pull up control 
"1": tie 100k ohm resistor between 
DM and VCC33A 
"0": disable such resistor (default) 


eC) (nM MI isc 


a PHY_IDDIG i Indicates USB connector type. 
1: B-type, 
0: A-type 


di 


6.10.1.55 OTG_CTRLO 


0x0000302C USB_PHY_TUNE1(0x15100000) OTG_CTRLO 


Pz eed Fi a [ee cP lcs Vs eed 
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USB20_TUN USB20_TUN USB20_TUN USB20_TUN 
gi oe = USB20_TUNEOTG USB20_TUNESQ erve 
EHSAMP EPLLS ERISE EDSC 


USB20_RESERVED 


i 


Fe ce fee Pet Fa a (Rd 


USB_PHY_TUNE1 


Field Name Type | Set/Clear | Reset Description 
Value 
B20_TUNEHSAMP 


RW These signals control the amount of 
current sourced to DP and DM after a 
J-to-K or K-to-J transition. 
00: OmA, Design defual 
01: 1.3mA 
10: 2.6mA 
11: 3.9mA 


0x1 These signals adjust PLL charge pump 
current. 
00: 5.11uA 
01: 7.60uA, design default 
10: reserved 
11: reserved 
USB20_TUNERISE ; RW NA 0x1 These signals adjust the HS 
transmitter rise/fall time of DP/DM 
00: -140ps 
01: design default 
10: 140ps 
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i 


USB20_TUNEDSC [25: These signals adjust the voltage level 
24] for the threshold used to detect 


a disconnect event at the host. 
00: 551mV 

01: 575mV,Design defualt 

10: 599mV 

11: 623mV 


USB20_ TUNEOTG [23: These signals adjust the voltage level 
21] for the VBUS valid threshold(efuse) 


: -270mV 
:-180mV 
:-90mV 

: Design default 
:+90mV 

: +180mV 

: +270mV 


100: +360mV 


USB20_TUNESQ [20: Squelch Threshold adjustment 
17] 


these signals adjust the voltage level 
for the threshold used to 


detect valid high-speed data. 
0000: 70mV 
0001: 75mV 
0010: 80mV 
0011: 85mV 
0100: 90mV 
0101: 95mV 


0110: 100mV 
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: 105mvV 
: 110mV,design default. 
: 115mV 
: 120mV 
: 125mV 
: 130mV 
: 135mV 
: 140mV 
: 145mV 


Leela lc 2 


[15:0] | RW 16’h1 | RESERVED[2:0]: control VREXT output 

voltage 
RESERVED[4:3]: control Low Speed 
single transition time 
2'b00, 20UI(default value) 
2'b01, 16UI 
2'b10, 24UI 
2'b11, reserved 
1 Ul is the 1 cycle of 480MHz clock 
RESERVED[6:5]: control TCLK2AUX 
output. 
2'bOO disable output 0 

output 6MHz clock 

output 12MHz clock 

' Revered 

USB20_RESERVED[15:7], revered, tie 
0 
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6.10.1.56 OTG_CTRL1 


0x00003030 USB_PHY_TUNE2(0x00001F80) OTG_CTRL1 
bs (i ee ce a Ui Ea he 


x HSIC 
a a o Pai 


k 


ies al (Ua Me (aS UG a Ra a 


USB20_TFREGRES USB20_TFHSRES USB20_TUNEEQ 


USB_PHY_TUNE2 


Field Name Type | Set/Clear | Reset Description 
Value 
reserved [31: 
ʻi 


these signals control test mode of 
the usb2.0 phy. 


5'b0_0000, normal mode(default 
value) 


5'bO_0001, transmit hs J 
5'bO_0010, transmit hs K 
5'bO_0011, transmit fs J 


5'bO_0100, transmit fs K 


5'bO_0101, transmit Is J 


5'bO_0110, transmit Is K 
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5'bO_0111, transmit test package 
one times with high speed mode 


5'bO_1000, transmit test package 
one times with full speed and low 
speed. 


5'bO_1001,loop send and receive 
test package with high speed mode 


5'bO_1010,loop send and receive 
test package with full speed mode 


5'b0O_1001,loop send and receive 
test package with low speed mode 


5'bO_1111, high speed SEO 


This signal controls the DM data 
direction at UART function, this 
signal is valid only when 
USB20_BYPASS FS set to 1'b1 


1:transmitter; 
O:receiver 


This signal controls the DP data 
direction at UART function, this 
signal is valid only when 
USB20_BYPASS FS set to 1'b1 


1:transmitter; 
O:receiver 


1'bO 10x oversampler enable 


1'b1 5x oversampler enable 


1 : output USB20 480 HSIC clk to 
HSIC module 


O : USB20_480M_HSIC clk disable 


1: enable external 6KQ resistor on 
pin VREXT; 


0: dsiable external 6KQ resistor on 
pin VREXT,use internal 


6KQ resistor 
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Oxif | These e-fuse signals adjust the 
internal REG resitor.(efuse) 
Default 
USB20_TFREGRES[5:0]=011111. 
USB20_TFHSRES [7: 3] These e-fuse signals adjust the 
internal 45Qresitor on pin 
DP/DM.(efuse) 
Default 
USB20_TFHSRES[4:0]=5'bO_1111. 


USB20_TUNEEQ [2: 0] These signals adjust the input buffer 

equalization steps 

000: no equalization 

001: peak OdB 

010: peak 1dB 

011: peak 2dB 

100: peak 3dB 

101/11x: peak 4dB 


6.10.1.57 CHIP_ID 


0x000030FC CHIP_1ID(0x8300A000) CHIP_ID 
Bea ee a Ud Ds ad (ee ee 


CHIP_ID 


Type 


CHIP_ID 


sed se (ns [if FPP a E A 


CHIP_ID 


ee ee) 
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Value 


CHIP_ID [31: 0] a 0x8300a000 | CHIP ID 


6.11 System Timer 


Base Addr Range Addr Map Description 


0x4023_0000 ~ 0x4023_FFFF AP System Timer (64KB) 


6.11.1 Overview 
System timer is a 32-bit free-running increasing timer with Ims step. 


6.11.2 Features 
@® RTC-clock trigged 
32-bit free-running increasing timer 
ims step 
Support one configurable alarm, and support alarm interrupt generating 


Alarm interrupt can be used as wakeup source during deep sleep 


Support single read : no need to double read when reading counter value 


6.11.3 Function Description 


After hardware reset, system timer is 0. And after being enabled, system timer runs 
from 0 to the maximum, 2432-1. If system timer gets to the maximum, it returns to 0 
again and then continues increasing. If no new hardware reset occurs and system 
timer is kept enabled, nothing can stop system timer. 


The counting step is 1ms, that is, the timer increases by 1 per 1ms. 


The timer value can be read by software. If software read SYST_VALUE, double- 
reading method must be used because of different clock domains. If software read 
SYST_CNT_SHDW, only one read is enough. 


Based on system timer free running, it provides an alarm function. When system timer 
value is equal to alarm value, an interrupt is issued, and this interrupt can be used for 
system wakeup source during deep sleep. 


6.11.4 Control Registers 


6.11.4.1 Memory map 
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Offset m iati 
escription 
Address p 


0x0008 SYST_INT System timer interrupt 


0x000C SYST_VALUE_SHDW _ | Shadow of SYST_VALUE(new added) 


6.11.4.2 Register Descriptions 


6.11.4.2.1 SYST_ALARM 


Description: System timer alarm 
0x0000 System timer alarm (Reset 0x0000_FFFF) SYST_ALARM 


meJ es ee 


Type RW 


syst_alarm 


Type RW 


"= so i a) 


syst_alarm [31:0] RW 32’h0000FFFF | System timer alarm value: 
If system timer is equal to 
system alarm, one interrupt is 
issued. 


6.11.4.2.2 SYST_VALUE 
Description: System timer value 
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0x0004 System timer value (Reset 0x0000_0000) SYST_VALUE 


syst_value 


Type 


syst_value 


Type 


syst_value [31:0] 32’hO System timer value 
Double-reading method MUST 
be used to read this register. 


6.11.4.2.3 SYST_INT 


Description: System timer interrupt 
0x000C System timer interrupt (Reset 0x0000_0000) SYST_INT 


Reserved 


Type 


- | 


ae 
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Reserved 


syst_int_pls_sts System timer interrupt pulse 
status 


This bit is used only for 
debugging. 


syst_int_clr System timer Interrupt clear 


Write 1 to this bit to clear 
interrupt 


syst_int_mask_ System timer interrupt masked 
sts status 


syst_int_raw_st System timer interrupt raw 
S status 


syst_int_en System timer interrupt enable 


6.11.4.2.4 SYST_VALUE_SHDW(new added) 


Description: Shadow of SYST_VALUE 


0x000C Shadow of SYST_VALUE (Reset 0x0000_0000) SYST_VALUE_SHDW 


syst_value_shdw 


Type 


syst_value_shdw 


Type 


syst_value_shd | [31:0] mooo ol 32’hO Shadow of SYST_VALUE 
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6.11.5 Application Notes 


When software begins to use system timer, it should set sys_eb bit and sys_rtc_eb bit 
in global control register. 


When software completes using system timer, it should disable sys_eb bit and 
sys_rtc_eb bit in global control registers. 


When software uses alarm function, it should configure sys_alarm and sys_int_en. 


After receiving interrupt issued by a system timer, software can check interrupt status 
by reading sys_int_mask_sts, and can clear interrupt by writing 1 to sys_int_clr. 


IMPORTANT: 


If software read SYST_VALUE, double-reading method MUST be used to read this 
register. If software read SYST_VALUE_SHDW, only one read can get accurate 
counter value. 


6.12 System Timer - FRT 


Base Addr Range Addr Map Description 


0x4004_0000 ~ 0x4004_FFFF AON System Timer - FRT (64KB) 


6.12.1 Overview 
System free run timer is a 32-bit free-running increasing timer with 32K(30.52us) step. It 
locates in Always-On Domain (AON), and can be read by all processors. It is used for 
synchronization between different Co-processor and communication system. 


6.12.2 Features 

@® RTC-clock trigged 

© 32-bit free-running increasing timer 
@® 32K(30.52us) step 
e 


Support single read in register SYS_FRT_VALUE_SHDW: no need to double read 
when reading counter value, just like new version of system timer(r2p0). 


6.12.3 Function Description 


After hardware reset, sys_frt is 0. And after being enabled, sys_frt runs from 0 to the 
maximum, 2432-1. If sys_frt gets to the maximum, it returns to 0 again and then 
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continues increasing. If no new hardware reset occurs and sys_frt is kept enabled, 
nothing can stop it. 


The counting step is 32K(30.52us), that is, the timer increases by 1 per 30.52us. 


The timer value can be read by software. If software read SYS_FRT_VALUE through 
APB, double-reading method must be used because of different clock domains. If 
software read SYS_FRT_VALUE_SHDW, only one read is enough. At the same time, 
the value can be captured by dedicated capture circuit. 


6.12.4 Control Registers 


6.12.4.1 Memory map 


Offset 


Description 
Address 


0x0000 SYS_FRT_VALUE System free run timer value in clk_rtc 


domain 


0x0004 SYS_FRT_VALUE_SHDW System free run timer value in APB 
domain 


6.12.4.2 Register Descriptions 


6.12.4.2.1 SYS _FRT_VALUE 


Description: System free run timer value in clk_rtc domain 


0x0000 System free run timer value in clk_rtc (Reset 0x0000_0000) SYS_FRT_VALUE 


sys_frt_value 


Type 


sys_frt_value 


Type 
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sys_frt_value [31:0] 32’h00000000 | System free run timer value in 
clk_rtc domain 


6.12.4.2.2 SYS_FRT_VALUE_SHDW 


Description: System free run timer value in APB domain 


0x0004 System free run timer value in APB(Reset 0x0000_0000) SYS_FRT_VALUE_SHDW 


sys_frt_value_shdw 


Type 


sys_frt_value_shdw 


Type 


sys_frt_value_s | [31:0] 32’h00000000 | System free run timer value in 
hdw APB domain 


6.12.5 Application Notes 


When software begins to use system timer, it should set aon_syst_eb bit to open its 
PCLK. Its clk_rtc may also be need to opened if necessary. 


IMPORTANT: 


If software read SYS_FRT_VALUE through APB, double-reading method MUST be 
used to read this register. If software read SYS_FRT_VALUE_SHDW through APB, 
only one read can get accurate counter value. 


6.13 Spinlock 


Base Addr Range Addr Map Description 
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0x4006_0000 ~ 0x4006_FFFF AON SpinLock Reg (64K) 


6.13.1 Overview 
Hardware spinlocks are provided to assist multiple processors to synchronize access to 


global resources. 


6.13.2 Features 
© Supports 32 spinlocks 
@ Use special token(Ox0000_0000) indicate unlock 
@ Perform lock operation by reading Spinlock Token Registers 
@ Perform unlock operation by writing Unlock Token(Ox55AA10C5) to Spinlock Token 
Registers 
@ Spinlock Total Status Register is just for debug tool, takes no effect on spinlock 


Spinlock 


AHB Slave 


> Lock CFG/STS 
Interface 


Token register 0 


Token register 1 


HCLK | 


pd_HRESTn ————» Token register 31 


6.13.3 Signal Description 


Standard AHB slave interfaces 


6.13.4 Function Description 


6.13.5 Take and Release Spinlock 


V1.0 


The spinlock has two states: Taken and Not Taken. 
After reset, the state of lock is Not Taken, equal to Ox0000_0000. 
When the lock is in Not Taken state, all write takes no effect. 


When the lock is in Not Taken state, a read returns 0x0000_0000, and change to 
Taken state. 

When the lock is in Taken state, all write except the Unlock Token(0x55AA10C5) 
takes no effect. And a read always returns Ox0000_0001. 


A write of the Unlock Token sets the lock back to Not Taken state. 
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__—-Read—— 


“Reset s _— 


Read or 


‘ee pP- | write Not Unlock Token 


Write Unlock Token 


Write" 


NOTE: 


There is no support to ensure that a lock is locked and unlocked by the same process. This must be 
ensured in software. 


6.13.6 Programming Guide 
A spinlock should only be held with interrupts disabled. So, before attempting to obtain 
the spinlock, software should disable interrupts. 
Then it should read spinlock. Reading back Ox0000_0000 indicates success. Now it should 
process the critical section then write Unlock Token (0x55AA10C5) unlock and re-enable 
interrupts. If the acquisition attempt fails, the acquisition should be reattempted. 
To prevent unknown interrupt disabled time, interrupts should be re-enabled and then 
disabled before reattempting to acquire the lock. 
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P| Disable IRQ Take 


| 


Read spinlock 


Are the values is 


No 32'h0000_0000? 
| Yes 
Enable IRQ 
Vv 


Critical Section 


aS E 2S ES EB E ENER KETE ETES 


| Release Write Unlock Token 


y 


Enable IRQ 


6.13.7 Register Descriptions 


C a 


Detailed information about address mapping please refer to HLD document. 
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cell oI ce 


i=(0,1,... 


6.13.7.1 SPINLOCKTTLSTS 


0x0008 Spinlock Total Status (0x00000000) SPINLOCKTTLSTS 

Name LOCK 

eee ee e Eeee eee 
A EA e A E 
KARA ec ae clio EA E A 
Name LOCK 

FJR ORN Te ete teed ee tele tet 
Te PAR ee ee ee ee 


Spinlock Total Status Register 


Field Name Type | Reset Description 
Value 


LOCK [31: 0] 32 lock status 
Read LOCK[i]=0x0, lock i is in the Not Taken state. 
Read LOCK[i]=0x1, lock i is in the Taken state. 
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6.13.7.2 SPINLOCKSWFLAGO 
0x0008 Spinlock Total Status (OxO0000000) SPINLOCKTTLSTS 


Name | SWFLAGO 


i aa 


ail a a a a 
a a aS #2 


Spinlock Total Status Register 


Field Bit | Type | Reset Description 
Name 
Value 
SWELAGO 0x0000_0000 | Spinlock Software Flag Register 0. 
0] 


6.13.7.3 SPINLOCKSWFLAG1 
0x0008 Spinlock Total Status (OxO0000000) SPINLOCKTTLSTS 


PPP PrP PPP Pe 


i a a a a 
i a 
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Spinlock Total Status Register 


Field Bit Type | Reset Description 
Name 
Value 


SWELAG1 | [31:0] 0x0000_0000 | Spinlock Software Flag Register 1. 


6.13.7.4 SPINLOCKSWFLAG2 


0x0008 Spinlock Total Status (0x00000000) SPINLOCKTTLSTS 

PPP PPP PP EP 
PPE PEPE P PEEP PEER 
i R E 


Spinlock Total Status Register 


Field Bit | Type | Reset Description 
Name 
Value 
SWFŁAG2 0x0000_0000 | Spinlock Software Flag Register 2. 
0] 


6.13.7.5 SPINLOCKSWFLAG3 


0x0008 Spinlock Total Status (OxO0000000) SPINLOCKTTLSTS 


Name | SWFLAG3 
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E 
oo ll ao AAA 


Name | SWFLAG3 
er PPP PPP PPP PP Pe 


Spinlock Total Status Register 


Field Type | Reset Description 
Name 
Value 
SWFLAG3 0x0000_0000 | Spinlock Software Flag Register 3. 


6.13.7.6  SPINLOCKSTS i (i=0,1,...,31) 


0x0800 Spinlock Individual Status (0x00000000) SPINLOCKSTS_i 


Name RESERVED 


Rid ol Ge le ll Gl Wd al aU Ra al 
Gd a a eS ee al 
Kad BS lk RaW 
Name RESERVED TAKEN 
Rid ed Dl Ga aa li al Dal a 
Rid Bl eal as Rl UE 


Spinlock Individual Status Register 


Field Name Type | Reset Description 
Value 


RESERVED | [31: 1] cea ee RESERVED 
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TAKEN Read Ox0000_ 0000, Request and get the lock. 


Read Ox0000_0001, Request but does not get the lock. 


Write Unlock Token, Unlock the lock. 


Write not Unlock Token, takes no effect. 


6.13.7.7 SPINLOCKVERID 


OxOFFC Spinlock Version ID (0x00000000) SPINLOCKVERID 


a 


Name VERID 


Name VERID 


Spinlock Version ID Register 


Field Type Reset Description 
Name 
Value 
VERID oe 0x0000_0200 | Spinlock Version ID Register 
0] 


6.14 AP Clock Control 


Base Addr Range Addr Map Description 


0x2150_0000 ~ 0x215F_FFFF AP Clock Control Register 


6.14.1 AP_TOP_AP_CLK_CORE Register Address Map 
Base address: 0x21500000 


Base address(Set Reg): 0x21501000 


Base address(Clear Reg): 0x21502000 
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al a 
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0x0080 cgm_axi_ap_emc_cfg cgm_axi_ap_emc_cfg 
0x0084 cgm_axi_dispc_emc_cfg cgm_axi_dispc_emc_cfg 


0x0088 cgm_axi_gsp_ca7_emc_cfg cgm_axi_gsp ca7_emc_cfg 


6.14.1.1 cgm_ap_axi_cfg 


0x00000020 cgm_ap_axi_cfg(0x00000000) cgm_ap_axi_cfg 


esi el ea Delle Ue Ge Ul ea Fe eae 


Res 
Reserved Reserved erve 


oe 


Soa Ea ea a KO A rr nn G 
fo on Eee eee ee ee ced A 
lel ee a 
a a 
ee * | 


cgm_ap_axi_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i ee eee aoe C 


a L 


cgm_ap_axi_sel [2: 0] RW NA cgm_ap_axi_sel: clk_ap_axi source , 0: 
26m, 1: 76_8m, 2: 128m, 3: 256m, 4: 
266_7m, default: 3'hO 
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6.14.1.2 cgm_ap_ahb_cfg 


0x00000024 cgm_ap_ahb_cfg(0x00000000) cgm_ap_ahb_cfg 


fms) a ce ce ac aa clad 


Res 
Reserved Reserved erve 
d 


=== ee 
ER a 


Type RW 


cgm_ap_ahb_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a 
Se a L 
Gi LEO i 
Sa a ac A a 
oe 


cgm_ap_ahb_sel | [2:0] RW NA cgm_ap_ahb_sel: clk_ap_ahb source, 
0: 26m, 1: 76_8m, 2: 128m, 3: 192m, 
4: 200m, default: 3'hO 


6.14.1.3 cgm_ap_apb_cfg 


0x00000028 cgm_ap_apb_cfg(0x00000000) cgm_ap_apb_cfg 


PPS a a [i ee A la 


Res 
Reserved Reserved erve 
d 


Ba O O 
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PI (| ee 
icc ic i a ae a 


Reserved Reserved cgm_ap_apb_sel 


Type RW 


a * 


cgm_ap_apb_ cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a a E e 
Bela I Mil oN a 
cL A a 
SS 
Laced | a I ac 


cgm_ap_apb_sel | [2:0] RW NA cgm_ap_apb sel: clk_ap_apb source, 
0: 26m, 1: 64m, 2: 96m, 3: 100m, 4: 
128m, default: 3'hO 


6.14.1.4 cgm_gsp_cfg 


0x0000002C cgm_gsp_cfg(0x00000000) cgm_gsp_cfg 


Bea Fi se [cl Lise ce Es eel ia Kialla 


Res 
Reserved Reserved erve 
d 


a aa a a a ca Wl a a ela 


Reserved Reserved cgm_gsp_sel 


cgm_gsp_cfg 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


eoo o 2 ae ea 


er ppm 
o ee ee ae 


cgm_gsp_sel [2: 0] RW NA cgm_gsp_sel: clk_gsp source, O: 
153 6m, 1: 256m, 2: 307_2m, 3: 
320m, 4: 384m, default: 3'hO 


6.14.1.5 cgm_dispc0_cfg 


0x00000030 cgm_dispc0_cfg(0x00000000) cgm_dispc0_cfg 


fil scl cl scl silicic) i Lie i a La 


Res 
Reserved Reserved erve 


| 


ee Fe ed ce ea ee ea et 


Reserved Reserved cgm_dispcO_sel 


Me 


cgm_dispcO_ cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


as | (eee 2 [a ca 
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cgm_dispcO_sel [2: 0] RW NA cgm_dispcO_sel: clk_dispcO source , O: 
128m, 1: 153_6m, 2: 192m, 3: 256m, 
4: 320m, 5: 384m, default: 3'hO 


6.14.1.6 cgm_dispc0_dpi_cfg 


0x00000034 cgm_dispc0O_dpi_cfg(0x00000000) cgm_dispcO_dpi_cfg 
bce ic (a (aisle a Lt Kil 


Res 
Reserved Reserved erve 


ka 


Pe EP EAEN EA KA AA LAA EA EA EAA A 
Sell ad al ind a ial Be al 
-E i 
ac 
k (BEEF _ HE 


cgm_dispc0_dpi_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


esis | eee ae a ee es 


cgm_dispcO dpi_ | [11:8] RW cgm_dispcO_ dpi_div: clk_dispcO_ dpi = 
div clk rarely +1), default Galle = 4'hO 
se es 


cgm_dispcO_dpi_s [2: 0] RW cgm_dispcO_dpi_sel: clk_dispcO_dpi 
e 
source , 0: 96m, 1: 100m, 2: 128m, 3: 
153_6m, 4: 192m, default: 3'hO 
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6.14.1.7 cgm_dsi_rxesc_cfg 


0x00000038 cgm_dsi_rxesc_cfg(0x00000000) cgm_dsi_rxesc_cfg 


ele ne ne ea en feel een eel 


= Reserved Reserved 2 


eee 
a a 


Type 


a PP PP PPPI 


cgm_dsi_rxesc_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


cgm_dsi_rxesc_pa | [16] RW NA cgm_dsi_rxesc_pad_sel: clock source 
d_sel from pad, high active, default: 1'hO 


6.14.1.8 cgm_dsi_lanebyte_cfg 


0x0000003C cgm_dsi_lanebyte_cfg(0x00000000) cgm_dsi_lanebyte_cfg 


se ial Rc el ial Ec cl) ile acl a 


= Reserved Reserved 


e A 
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PP RI (| 
ice ic a ge Ga a el AE 


Reserved Reserved 


Type 


eR PPP POPPP PPPI 


cgm_dsi_lanebyte_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


cgm_dsi_lanebyte | [16] RW NA cgm_dsi_lanebyte_pad_sel: clock 
_pad_sel source from pad, high active, default: 
1'hO 


6.14.1.9 cgm_dphy_ref_cfg 


0x00000040 cgm_dphy_ref_cfg(0x00000000) cgm_dphy_ref_cfg 


EER e e a A AA 


- = _— = t 


ka 


Ce E E 


o Reserved Reserved 


ka 


P= PEPE P PEPE Per rrr 


cgm_dphy_ref_cfg 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


eoo o 2 ae ea 


a a 


Se 


cem- dphy_ref_se cgm_ cies ref_sel: clk_dphy_ref 
source , 0: 26m, default: 1'hO 
6.14.1.10 cgm_dphy_cfg_cfg 


0x00000044 cgm_dphy_cfg_cfg(0x00000000) cgm_dphy_cfg_cfg 
ica Fi Gl el all lca Ll la 


- a — 


ee | 


(aU (a E a a a 


= Reserved Reserved 


M a 


cgm_dphy_cfg_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


er ppe 
SS Ea a EE aaa 
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E (a Oe 
Ee a a 


cem_ dphy_cfg_ se cgm_dphy_cfg_ sel: clk_dphy_cfg 
source , 0: 26m, default: 1'hO 
6.14.1.11 cgm_otg_ref_cfg 


0x00000048 cgm_otg_ref_cfg(0x00000000) cgm_otg_ref_cfg 
cs fs a a elec [Ale Fede of 


Res 
Reserved Reserved erve 


Eag 


i il ic al a a e le i A 


p“ 
Reserved Reserved 

_ref 

_sel 


e A 


cgm_otg_ref_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


arr (ee a a 


i epee 
a 


cgm_otg_ref_sel RW NA cgm_otg_ref_sel: clk_otg_ref source , 
0: 26m, default: 1'hO 
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6.14.1.12 cgm_otg_utmi_cfg 


0x0000004C cgm_otg_utmi_cfg(0x00000000) cgm_otg_utmi_cfg 


PE a ie ne er eee ne feel eed ee P| 


= Reserved Reserved i 


eee 
a a 


Type 


=P PPP PPP PP PP PPPI 


cgm_otg_utmi_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


cgm_otg_utmi_pa | [16] RW NA cgm_otg_utmi_pad_sel: clock source 
d_sel from pad, high active, default: 1'hO 


6.14.1.13 cgm_uart0_cfg 


0x00000050 cgm_uart0_cfg(0x00000000) cgm_uart0_cfg 


aa a Fi A E cl ia (cl A nl 


Res 
Reserved Reserved erve 
d 


MUN Kad al a eR a a 
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cgm_uart0O_s 
Reserved cgm_uart0_div Reserved 


Ea 


cgm_uart0_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


| 
a a f a E a a 
i E E E N a E 
Fa als a a 
cgm_uart0_div [10: 8] RW NA cgm_uart0_div: clk_uartO = 
poe E E A P clk_src/(div +1), default value = 3'hO 


cgm_uart0O_sel [1:0] RW NA cgm_uart0_sel: clk_uartO source , 0: 
26m, 1: 48m, 2:51_2m, 3: 96m, 
default: 2'hO 


6.14.1.14 cgm_uart1_cfg 


0x00000054 cgm_uart1_cfg(0x00000000) cgm_uart1_cfg 


B (es ea ca ic il ae ce (ae al a 


Res 
Reserved Reserved erve 


ka 


ec (se al ss [ra a if A 
i cgm_uart1_s 
Zl A 


Type 


cgm_uart1_cfg 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


eoo o 2 ae ea 


Por ope foram 
|e ae 


cgm_uart1_div [10: 8] RW cgm_uart1_div: clk_uart1 
clk _src/(div +1), default A 3'hO 
enS T e e 


cgm_uart1 E [1:0] RW cgm_uart1_sel: clk uart1 source , 0: 
26m, 1: 48m, 2: 51_2m, 3: 96m, 
default: 2'hO 


6.14.1.15 cgm_i2c0_cfg 


0x00000058 cgm_i2c0_cfg(0x00000000) cgm_i2c0_cfg 


BeA a i Fe ca Dc adel i a De 


Res 
Reserved Reserved erve 


ka 


a E 
Bea e a A A A 

, ; cgm_i2c0_se 
Tn O 


M —— O O 
k _ HEH HE 


cgm_i2c0_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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E a (a a 
ae A 


cgm_i2cO_ div [10: 8] cgm_i2cO_ div: clk_i2cO = clk_src/(div 
+1), default value = 3'hO 


SS ee ee ee 
cgm_i2cO_ ae [1: kam cgm_i2c0_sel: clk_i2cO source , 0: 
26m, 1: 48m, 2:51_2m, 3: 153 6m, 
default: 2'hO 


6.14.1.16 cgm_i2c1_cfg 


0x0000005C cgm_i2c1_cfg(0x00000000) cgm_i2c1_cfg 
Psa ka cals fice a cal i Uf 


Res 
Reserved Reserved erve 


Ra 
EARE na a EARN 
AAEE EEC EEE 


cgm_i2c1_se 


Reserved cgm_i2c1_div Reserved 


s a e ae 
"S| ° ee | 


cgm_i2c1_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ce ae [een] apa co o ra 


eer ee L a a 
sc | a 


cgm_i2cl1 div [10: 8] RW cgm_i2c1_div: clk_i2c1 = clk_src/(div 
s, default value = 3'hO 
ca i eee eta E 
cgm_i2c1_sel [1:0] RW NA cgm_i2c1_sel: clk_i2c1 source , 0: 
26m, 1: 48m, 2:51_2m, 3: 153_6m, 
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6.14.1.17 cgm_i2c2_cfg 


0x00000060 cgm_i2c2_cfg(0x00000000) cgm_i2c2_cfg 
face ta Kal dc iia i cc cl 


Res 
Reserved Reserved erve 


ka 


cgm_i2c2_se 
Reserved cgm_i2c2_div Reserved 


s| o a e e 


cgm_i2c2_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


C i R AR 


cgm_i2c2_div [10: 8] RW cgm_i2c2_div: clk_i2c2 = clk_src/(div 
ay ‘default value = 3'hO 


cgm_i2c2_ aaa! [1: ici RW cgm_i2c2_sel: clk_i2c2 source , 0: 
26m, 1: 48m, 2:51 _2m, 3: 153 6m, 
default: 2'hO 


6.14.1.18 cgm_spi0_cfg 


0x00000064 cgm_spi0_cfg(0x00000000) cgm_spi0_cfg 


ea ccc Vis Fa ccc cl ad Ua ia (Fa 
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Reserved Reserved 


Type 


es | 


esa Vi ena i Tc 


Reserved cgm_spiO_div Reserved 


«7 
k | ° | ° GA 


cgm_spi0_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


no | ee IR e 


= —- 17] N O L LA Eoc E 


cem- spi0_ ann se | [16] cgm_spi0_pad_sel: clock source from 
pad, high active, default: 1'hO 


Eade [10: scans RW cgm_spi0_ div: clk_spi0 = clk_src/(div 
+1), default value = 3'hO 


cgm_spi0_sel [2: 0] RW NA cgm_spi0_sel: clk_spiO source , O: 
26m, 1: 100m, 2: 128m, 3: 153_6m, 4: 
192m, default: 3'hO 


6.14.1.19 cgm_iisO_cfg 


cgm_: ie se 


0x00000068 cgm_iisO_cfg(0x00000002) cgm_iisO_cfg 


Ps sc (ie a Cc ca A A 


Res 
Reserved Reserved erve 
d 


e 
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PR (a ee 
icc i ce al ca ea a 


ee ee | 


cgm_iisO_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


eS | eed tae a i 


cgm_iisO_div [10: 8] RW cgm_iisO_ div: clk_iisO = clk_src/(div 
s, default value = 3'hO 


cgm_iisO_sel [1: come RW cgm_iisO_ sel: clk_iisO source , 0: 26m, 
1: 128m, 2: 153_6m, default: '2'h2 


6.14.1.20 cgm_c_cfg 


0x0000006C cgm_ce _cfg(0x00000000) 
BEA i e a [st il a a a a [ce (a (a 


- n — _ = i 


eae 


aa a a e Va a 


Reserved Reserved cgm_ce _sel 


kA =ë = 


cgm_ce _cfg 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


eoo o 2 ae ea 


er ppm 
o ee ee ae 


cgm_ce _sel [2: 0] RW NA cgm_ce_sel: clk_ce source , 0: 26m, 1: 
96m, 2: 100m, 3: 192m, 4: 256m, 
default: 3'hO 


6.14.1.21 cgm_ap_emmc_32k_cfg 


0x00000070 cgm_ap_emmc_32k_cfg(0x00000000) cgm_ap_emmc_32k_cfg 


i [lc cl scl lil ic ibe ie al a 


Res 
Reserved Reserved erve 


| 


fs Ua Waa Dc De He E 


jp Reserved Reserved 7 


cgm_ap_emmc_32k_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


sa ee 
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cgm_ap_emmc_3 RW NA cgm_ap_emmc_32k sel: 
2k_sel clk_ap_emmc_32k source , 0: 32k, 
default: 1'hO 


6.14.1.22 cgm_ap_sdio0 32k_cfg 


0x00000074 cgm_ap_sdio0_32k_cfg(0x00000000) cgm_ap_sdio0_32k_cfg 


Ea BaF lee eae Ee 


Res 
Reserved Reserved erve 


EA 


Bea a A T ea 


Se Reserved Reserved 7 


cgm_ap_sdioO_ 32k_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E on aira M 


a oe eee 
ge | || 
Sa aS aaa 


cgm_ap_sdioO 32 RW NA cgm_ap_sdioO 32k sel: 
k_sel clk_ap_sdioO_32k source , 0: 32k, 
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6.14.1.23 cgm_nandc_ecc_cfg 


0x00000078 cgm_nandc_ecc_cfg(0x00000000) cgm_nandc_ecc_cfg 


fei el ce ic LE Ki cae Cs ci Ui a lle 


- n — e 


ka 


ka e ie SSE ‘a 
Reserved Reserved 
ecc_sel 


Type 


cgm_nandc_ecc_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Hae a Al E; 
aE RE os 
aca I AA a 
Knee Li NN i E, 
Kae A il SA 


cem- nandc_ecc_s | [1:0] cgm_nandc_ecc_sel: clk_nandc_ecc 
el 
source , 0: 26m, 1: 200m, 2: 256m, 3: 
307_2m, default: 2'hO 


6.14.1.24 cgm_ap_sim_32k_cfg 


0x0000007C cgm_ap_sim_32k_cfg(0x00000000) cgm_ap_sim_32k_cfg 


Reserved Reserved 


alc al ll ie i Ml al 
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esa (i Ua a ne Fa a A 


= Reserved Reserved 


cgm_ap_sim_32k_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ne 
lee i a i E 
SS a a 
Se 
oe a a 


cgm_ap_sim_32k RW NA cgm_ap_sim_32k_sel: clk_ap_sim_32k 
_sel source , 0: 32k, default: 1'hO 


6.14.1.25 cgm_axi_ap_emc_cfg 


0x00000080 cgm_axi_ap_emc_cfg(0x00000000) cgm_axi_ap_emc_cfg 


i a a A A A Ud A 


Res 
Reserved Reserved erve 
d 


cai i A cas i UE a A 


Reserved Reserved 


Ba O 
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cgm_axi_ap_emc_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ne a E 
ee 
NS ic bi 2 
Gl la e A a e 
Siac i bi anc 


6.14.1.26 cgm_axi_dispc_emc_cfg 


0x00000084 cgm_axi_dispc_emc_cfg(0x00000000) cgm_axi_dispc_emc_cfg 


ce (ie Ue (ik Ua i Fcc cel iE a ed 


Res 
Reserved Reserved erve 
d 


P| | 
ie e ca a Ml TU ail 


Reserved Reserved 


Type 


A a 


cgm_axi_dispc_emc_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


oe Ee ae 
A a 
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6.14.1.27 cgm_axi_gsp_ca7_emc_cfg 


0x00000088 cgm_axi_gsp_ca7_emc_cfg(0x00000000) cgm_axi_gsp_ca7_emc_cfg 


cs aea a Mella (ele Fe [eee i 


Res 
Reserved Reserved erve 
d 


Ba 0 Sa ial a A 
Gd od bl io El al Wo al A a A al a 
— 


Type 


cgm_axi_gsp_ca7_emc_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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6.15 AON Clock Control 


Base Addr Range Addr Map Description 


0x402D_0000 ~ 0x402D_FFFF AON Clock Control Register 


6.15.1 AON _AON_CLK_CORE Register Address Map 
Base address: 0x402D0200 


Base address(Set Reg): 0x402D1200 


Base address(Clear Reg): 0x402D2200 


inate OY a E 
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6.15.1.1 cgm_emc_4x_cfg 


0x00000020 cgm_emc_4x_cfg(0x00000000) cgm_emc_4x_cfg 
[ac (is (Se Ea il] a [a ATA 


Res 
Reserved Reserved erve 
d 


ici ie ie [Pca a T A Ee 
ea “a 


Reserved di Reserved cgm_emc_4x_sel 
x_div 


E E 
= O EE HEN 


cgm_emc_4x_cfg 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


eoo o 2 ae ea 


Pro a 
se Eee ea (a 


cgm_emc_4x_div cgm_emc_4x_div: clk_emc_4x = 
clk_src/(div +1) 
A ee ae | a 
ee ee ee 


6.15.1.2 cgm_emc_2x_cfg 
0x00000024 cgm_emc_2x_cfg(0x00000000) cgm_emc_2x_cfg 


BeA i i Fe aca Delica lia d 


Res 
Reserved Reserved erve 


aa 


isa [a ea Ve Mae 


Reserved Reserved 


cgm_emc_2x_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ee | ees a ae [Amn 


ee a 
caer SG [a a E 
ST ET ea EEE Sa 
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6.15.1.3 cgm_emc_1x_cfg 
0x00000028 cgm_emc_1x_cfg(0x00000000) cgm_emc_1x_cfg 


pi i ic Ks elec lad (aL A 


Res 
Reserved Reserved erve 
d 


EP EPPP PPPOP 
BeA ee AA A 
B a eee 


Type 


cgm_emc_1x_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Se a a 
o 
Se a 
E aa a a E a 
ee E E 


6.15.1.4 cgm_pub_ahb_cfg 
0x0000002C cgm_pub_ahb_cfg(0x00000000) cgm_pub_ahb_cfg 


fea (i (ik [i Fe i le Eo a Lea 


Res 
Reserved Reserved erve 
d 


PRR a 
Pb [ee E a La a a a a Md 
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b_ah b_ah 
Reserved as Reserved SE Sas 
b_div b_sel 


Ea 


cgm_pub_ahb_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ne E E 
SS 
fo A A e E 


cem_ pub_ahb_ di RW cem_ ee ahb_ div: clk_pub_ahb = 
clk_src/(div +1) 


cgm_pub_ahb sel | [1:0] ba clk_pub_ahb 
source 


6.15.1.5 cgm_aon_apb_ cfg 
0x00000030 cgm_aon_apb_cfg(0x00000000) cgm_aon_apb_cfg 


Pea (Ss e a e ie Pie a a le 


Res 
Reserved Reserved erve 


[| 


=P PEP EPEC GA A EA EA A SA BADA 
EAA A ee 


cgm_aon_a cgm_aon_a 
Reserved ema i P Reserved em-aonsap 
b_div b_sel 


Type 


OOOO a 


cgm_aon_apb_cfg 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


ES Ee Ee EE eee 
a ad ea | 
z temas dial 


cgm_aon_apb_div cgm_aon i ae div: clk_aon_apb = 
clk_src/(div +1) 


| Ee 2] C (ici sss 


cgm_aon ae sel | [1: kem P aon e sel: clk_aon_apb 
source 


6.15.1.6 cgm_adi_cfg 
0x00000034 cgm_adi_cfg(0x00000000) cgm_adi_cfg 


ae (ee 


- — — 


ka 


= prr KO A a a rrr 
Sag a (Ee A a Ed 
e E 
ee 
a * | 


cgm_adi_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


C [eee tae ne Sr 


a a 


fcc a i RE i 
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et ee ee 


6.15.1.7 cgm_aux0_cfg 
0x00000038 cgm_aux0_cfg(0x00000000) cgm_aux0_cfg 


pi i i Hee l(a i a 


Res 
Reserved Reserved erve 
d 


Ba 6 Gh al a a 
BS dG dG od A WA 
— a 


Type RW 


cgm_auxO_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Se E a a 
o 
ee 
= a 
So E 
ee eee 


6.15.1.8 cgm_aux1_cfg 
0x0000003C cgm_aux1_cfg(0x00000000) cgm_aux1_cfg 


Bea [ies DF Lelia Ua calla sa el 


Res 
Reserved Reserved erve 
d 
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Reserved Reserved cgm_aux1_sel 


Type RW 


cgm_aux1_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Ha le Ll I CS 
Se 
Bel SF a a 
ee E 
Lc [iS a 
ee 


6.15.1.9 cgm_aux2_cfg 
0x00000040 cgm_aux2_cfg(0x00000000) cgm_aux2_cfg 


ERA clea ee lic el ea el 


Res 
Reserved Reserved erve 
d 


ERS ee i ae fe 6 a 


Type RW 


e ee | ° | | 


cgm_aux2_cfg 
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ee Ae a ed 


— 
Se E 
Se 
eS 
Gal La A Sas 


6.15.1.10cgm_probe_cfg 


0x00000044 cgm_probe_cfg(0x00000000) cgm_probe_cfg 
BeA ea ee ee i A A 


- _— — 


Ea 


Sa Ea a Na A da Gn 
ee el ce Se ee ec 
~~ lll ll 
— A O 
erT 


cgm_probe_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Ee [een] apa o o ra 


meer ee 


feel cA i 2 bY 
Se E e 
ESEE a f LE N E 
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6.15.1.11 cgm_pwm0_cfg 
0x00000048 cgm_pwm0_cfg(0x00000000) cgm_pwm0_cfg 


se ee bee ees eed A 


Res 
Reserved Reserved erve 
d 


= PPP PPPE PEP EP 
A a e AEA 


Type RW 


cgm_pwm0_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ne ee 
SS a a a e 
[a AI Al A 
ee 
al a a E 
Kael! ll WI i la 


6.15.1.12cgm_pwm1_cfg 
0x0000004C cgm_pwm1_cfg(0x00000000) cgm_pwm1_cfg 


ii ie clei isle lsc ell sel Fil Lal 


Res 
Reserved Reserved erve 
d 


Dh Gola 3 el Sl AG BB 


Reserved Reserved cgm_pwm1_sel 
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cgm_pwm1_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
SES Ess 


So a a S 
LEI 8 e a N 
S a aa a a a 
E il AA A E 
ee ee N 


6.15.1.13 cgm_pwm2_cfg 
0x00000050 cgm_pwm2_cfg(0x00000000) cgm_pwm2_cfg 


ce a a Ea e ie [ial lc a Ld 


Res 
Reserved Reserved erve 
d 
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-T 
ll 
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cgm_pwm2_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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a a ar 
I a a 


cgm_pwm?2_sel [2: 0] aaa a cgm_pwm2_sel: clk_pwm2 source 


6.15.1.14cgm_pwm3_cfg 
0x00000054 cgm_pwm3_cfg(0x00000000) cgm_pwm3_cfg 


se a e i nd cD Dd 


Res 
Reserved Reserved erve 


Ea 


Eeee 
ea Gl bal id So ad Bl al A a al a a 
-T 
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cgm_pwm3_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


arr (ee a a 


peepee peepee 
ee I a 
ee 
fsa I Wb cL i 
nal aa cM clei 


6.15.1.15cgm_efuse_cfg 
0x00000058 cgm_efuse_cfg(0x00000000) cgm_efuse_cfg 


fa a a ee a ea fa Ed 
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Res 
Reserved Reserved erve 
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Pe ea i ce el ee Ae 


cgm 
efu 
Reserved Reserved E 
se_s 
el 
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cgm_efuse_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ne 
lee i a i E 
SS a a 
Se 
Se ee 
oe eee 


6.15.1.16 cgm_cm4_uart_cfg 
0x0000005C cgm_cm4_uart_cfg(0x00000000) cgm_cm4_uart_cfg 


PBs (Si il Ge Pe fl ice Pi Ea A 


Res 
Reserved Reserved erve 
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Reserved Reserved cgm_cm4_uart_sel 
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cgm_cm4_uart_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ne ee ey 
ee 
ic bi 2 
e E A 
SEE hcg i 


cgm_cm4_uart_s | [2:0] RW NA cgm_cm4_uart_sel: clk_cm4_uart 
el source 


6.15.1.17 cgm_32k_cfg 
0x00000060 cgm_32k_cfg(0x00000000) cgm_32k_cfg 


Pea (cl sl eT Fn ie a ce ln 


Res 
Reserved Reserved erve 
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RR 
fae ic I Fc call EA ee 


cgm 
32 
Reserved Reserved 7 
k_se 
| 
ee M 


ee 


cgm_32k_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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ns ep a 
cgm_32k_sel D a e cgm_32k_sel: clk_32k source 


6.15.1.18cgm_1k_cfg 


0x00000064 cgm_1k_cfg(0x00000000) cgm_1k_cfg 
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Res 
Reserved Reserved erve 
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=e eee eee ee 
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Reserved Reserved 


cgm_1k_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ee e 
ee 
Se E a 
Se E E E 


6.15.1.19cgm_thm_cfg 
0x00000068 cgm_thm_cfg(0x00000000) cgm_thm_cfg 


fa a age a ea i 
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Res 
Reserved Reserved erve 
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Reserved Reserved 
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cgm_thm_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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6.15.1.20cgm_i2c_cfg 
0x0000006C cgm_i2c_cfg(0x00000000) cgm_i2c_cfg 
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Res 
Reserved Reserved erve 
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Reserved Reserved cgm_i2c_sel 
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cgm_i2c_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


reer fer — ere 
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Leia EN cs 
ee 


6.15.1.21 cgm_avs_cfg 


0x00000070 cgm_avs_cfg(0x00000000) 
TTT TTT TTT 


Res 
Reserved Reserved 


ka 


S PPP PAPLO he a a 
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cgm_avs_cfg 


Field Name Type s E Reset Description 
Value 
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6.15.1.22 cgm_aud_cfg 
0x00000074 cgm_aud_cfg(0x00000000) cgm_aud_cfg 


ica Di ca Lic Lill al call lik LE a iF 


Res 
Reserved Reserved erve 
d 


seat (ea Uc Fi a a a A 


cgm 
au 
Reserved Reserved p 
d_s 
el 
a ee eee “| 


Bai a Gk 2 ea BD 


cgm_aud_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


sae eae | a 
pl | 


ic A iE 
ee 
j ll a E 
Sli I iA la 
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0x00000078 cgm_audif_cfg(0x00000000) cgm_audif_cfg 
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6.15.1.27cgm_aud_iis1_ad0O_cfg 
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6.15.1.29cgm_ca7_dap_mtck_cfg 
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6.15.1.30cgm_ca7_ts_ cfg 
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cgm_djtag_tck_pa | [16] RW cgm_ E tck_pad_sel: clock source 
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cgm_funcdma_pa | [16] a cgm_funcdma_pad_sel: clock source 
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6.15.1.36 cgm_cssys_cfg 
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cgm_sdioO 2x sel | [2:0] cgm_. i ee 2x_sel: clk_sdioO_ 2x 
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cgm_emmc_2x_s_ | [2:0] RW NA 0x1 cgm_emmc_2x_sel: clk_emmc_2x 
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6.15.1.46cgm_wcdma_cfg 
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6.15.1.47 cgm_wen_cfg 
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6.15.1.48cgm_dsi_test_cfg 
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Reserved Reserved cgm 
_dsi 


aaa ec Ls ca Fic Ul ce ed a Ea 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 646 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


| @ | SPREADTRUM | SC7731E Design Specification 


me 
d_s 


ial 


Reserved Reserved 


Bea ee ee ee ieee ee 
Type 


ee M 


cgm_dsi_test_cfg 
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cem_ dsi_test_pad | [16] RW cgm_dsi_test i sel: clock source 
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6.15.1.49cgm_ap_hs_spi_cfg 
0x000000E0 cgm_ap_hs_spi_cfg(0x00000000) cgm_ap_hs_spi_cfg 


maa edo AAA 


E Reserved Reserved 2 


| ee 


RE a es oo ea a 
la 
E E 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 647 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


| @ | SPREADTRUM . SC7731E Design Specification 


cgm_ap_hs_spi_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


s r e E 


cgm_ ap_ K _Spi_p E aa E e clock source 
ad_sel from pad 


r pi 8] p_hs_spi- div: clkk_ap_hs_spi = 
iv ka yas +1) 


ce ee] 3] C E 


cgm_ ap_ Sene _spi_s | [2: Feel ae E 
source 


6.15.1.50cgm_serdes dphy_apb_ cfg 
0x000000E4 cgm_serdes_dphy_apb_cfg(0x00000002) cgm_serdes_dphy_apb_cfg 


be a A to ia a Hd El 


Res 
Reserved Reserved erve 


Lee 


PB ee isi Cal ca (el cel a 


cgm_serdes 
Reserved Reserved _dphy_apb_ 
sel 


cgm_serdes_dphy_apb_ cfg 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 648 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


| @ | SPREADTRUM | SC7731E Design Specification 


a a hd 
i ead Lc E 
Sel Lid bell Ll cer SE 
Lease LE OE LA i 

ee 


aiik a _ 


a a ea 2] O | 
SA [1: Eem PE serdes is apb_sel: 
_apb_sel clk_serdes_dphy_apb source 


6.15.1.51cgm_serdes dphy_ref_cfg 
0x000000E8 cgm_serdes_dphy_ref_cfg(0x00000000) cgm_serdes_dphy_ref_cfg 


Pc (ic fe ee Cc ce a ed 


Res 
Reserved Reserved erve 


| | 


isc a ae El al lal Ka HE il cli 


a Reserved Reserved 


| we | 


cgm_serdes_dphy_ref_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a oe a E 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 649 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


| @ | SPREADTRUM | SC7731E Design Specification 
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cgm_serdes_dphy RW cgm_serdes Ga cfg_sel: 
_cfg_sel clk_serdes_dphy_cfg source 


6.15.1.53 cgm_analog_apb_cfg 
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cgm_analog apb_ | [1:0] RW cgm_ e apb_sel: clkk_analog_apb 
sel source 
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6.16 MCU JTAG Interface 
The MCU JTAG interface consists of the following pins. 


MTDO, test data output 

MTDI, test data input 

MTCK, test clock 

MTMS, test mode 

MTRST_N, test reset, active low 


ae ad ne 


For JTAG timing parameters please see “JTAG Timing’. 


6.16.1 JTAG Timing 


TCK 
TMS 
TDI 
TDO 
Figure 6-11 JTAG Interface Timing 
Table 6-5 JTAG Interface Timing 
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Parameter Typical 
Symbol 
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6.17 USB OTG 


Base Addr Range Addr Map Description 


0x2020_0000 ~ 0x202F_FFFF USB OTG Control Register 


6.17.1 Overview 
Usb otg includes the usb otg core and its verification environment. The usb otg core is a 
Dual-Role Device (DRD) controller that supports both device and host functions 
Supplement to the USB 2.0 Specification, Revision 1.3a and Revision 2.0. The usb otg’ 
support high-speed (HS, 480-Mbps), full-speed (FS, 12-Mbps), and low-speed (LS, 1.5- 
Mbps) transfers. The Usb otg core connects to the industry-standard AMBA High- 
Performance Bus (AHB) to communicate with the application and system memory, and is 
fully compliant with the AMBA Specification, Revision 2.0. 


6.17.2 Features 


6.17.2.1 General Features 


@ Supports different clocks for AHB and the PHY interfaces for ease of integration 


@ Includes USB power management features 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 654 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM . SC7731E Design Specification 


6.17.2.2 


6.17.2.3 


V1.0 


Supports packet-based, Dynamic FIFO memory allocation for endpoints for small 
FIFOs and flexible, efficient use of RAM 


Uses single-port RAM instead of dual-port RAM for smaller area and lower power. 
Provides support to change an endpoint’s FIFO memory size 


Supports endpoint FIFO sizes that are not powers of 2, to allow the use of 
contiguous memory locations 


Supports the Keep-alive in Low-Speed mode and SOFs in High/Full-Speed modes 


Power-optimized design 


Application Features 


Interfaces for the application via the AHB: 


E AHB Slave interface for accessing Control and Status Registers(CSRs),the Data 
FIFO, and queues 

E = Optional AHB Master interface for Data FIFO access when Internal DMA is 
enabled 


Supports only 32-bits data on the AHB 


Supports Little or Big Endian mode(selectable by pin, In our case, the pin is tied to 
1’b1 for Big Endian) 


Supports all AHB burst types in AHB Slave interface 


Supports Split, Retry, and Error AHB responses on the AHB Master interface; these 
are not generated on the AHB Slave interface(That means core itself will not 
generate split response, but as a master, it can handle split response as retry 
response. In our case, the AHB bus does not support split transfer, so there won’t be 
any split response occurred.) 


Software-selectable AHB burst type on AHB Master interface 


m= If INCR4 is chosen, core only uses INCR4. 

m= if INCR8 is chosen, core normally uses INCR8, but at the beginning and at the 
end of a transfer, it can use INCR4, depending on the size of the transfer. 

Mm If INCR8 is chosen, core normally uses INCR8, but at the beginning and at the 
end of a transfer, it can use INCR4, depending on the size of the transfer. 

mM If INCR16 is chosen, core normally uses INCR16, but at the beginning and at 
the end of a transfer, it can use INCR4/INCR8, depending on the size of the 
transfer. 


Handles the fixed burst address alignment. For example, INCR16 is used only when 
lower addresses [5:0] are all 0. 


Generates AHB Busy cycles on the AHB Master interface 
Takes care of the 1KB boundary breakup. 


Includes optional interface to an external DMA controller; data is transferred 
through the AHB Slave interface. 


USB 2.0 Supported Features 


Complies with the On-The-Go Supplement to the USB 2.0 Specification (Revision 
1.0a) 

Operates in High-Speed (HS, 480-Mbps), Full-Speed (FS, 12-Mbps) and Low-Speed 
(LS, 1.5-Mbps) modes 

Supports the UTMI+ Level 3 interface (Revision 1.0, February 25th, 2004). 8-, 16-, 
and 8/16-bit data buses are supported. 
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@ Includes automatic ping capabilities 


6.17.2.4 Power Optimization Features 
© AHB clock gating support during USB Suspend and Session-Off modes 
@ Data FIFO RAM chip-select deasserted when not active 
@ Data FIFO RAM clock-gating support 


6.17.3 Function Description 
The following figure shows the Usb otg controller in a typical system. The core interfaces 


are summarized in the following subsections. 


AHB Marster I/F 
A VBUS 
Oo 
& 
E USB OTG mar ane ia 
Q 
Ss Controller US 

DM 

faa) 
T 
< 

AHB Slave I/F 

DATA FIFO 


Figure 6-12 System-Level Block Diagram 


6.17.4 Control Registers 
By reading from and writing to the Control and Status Registers (CSRs) through the AHB 
Slave interface, your application controls the usb otg core. These registers are 32 bits 
wide, and the addresses are 32-bit block aligned. 


Only the Core Global, Power and Clock Gating, Data FIFO Access, and Host Port registers 
can be accessed in both Host and Device modes. When the usb otg core is operating in 
one mode, either Device or Host, the application must not access registers from the 
other mode. If an illegal access occurs, a Mode Mismatch interrupt is generated and 
reflected in the Core Interrupt register (GINTSTS.ModeMiis). 
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The CSR address map is fixed and does not depend on the core’s configuration (for 
example, how many endpoints are implemented). Host and Device mode registers 
occupy different addresses. All registers are implemented in the AHB Clock domain. 


6.17.4.1 Memory map 


Global NON-Periodic TX FIFO Size 
Host Periodic Transmit FIFO Size Register 


0x0104+(n- ; : 
DPTXFSIZn IN Endpoint Tx FIFO Size n 
1)*04 


0x0400 HCFG Host Configuration Register 
0x0404 HFIR Host Frame Interval Register 
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Host Frame Number/Frame Time 
0x0408 HFNUM 2 : 

Remaining Register 

Host Periodec Transmit FIFO/Queue 
0x0410 HPTXSTS i 

Status Register 


Host Channel-n DMA Buffer Address 
0x051C+(n*20) HCDMABn . 
Register 


IN EP: 
DIEPCTLn Device In Endpoint Control n 
0x900+(n*20) 
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OUT EP: : : 

DOEPCTLn Device Out Endpoint Control n 
OxBO00+(n* 20) 
IN EP: f 

DIEPINTn Device In Endpoint Int n 
0x908+(n*20) 
OUT EP: : , 

DOEPINTn Device Out Endpoint Int n 
0OxB08+(n*20) 


0x0910 DIEPTSIZO Device In Endpoint Transfer Size 0 
0x0B10 DOEPTSIZO Device Out Endpoint Transfer Size 0 


IN EP: 
DIEPTSIZn Device In Endpoint Transfer Size n 
0x910+(n*20) 


OUT EP: ; g ; 
DOEPTSIZn Device Out Endpoint Transfer Size n 
0xB10+(n*20) 
IN EP: i l 
DIEPDMAn Device In Endpoint DMA n 
0x914+(n*20) 
OUT EP: . : 
DOEPDMAn Device Out Endpoint DMA n 
0xB14+(n*20) 


0x918h+(n*20h) | DTXFSTSn Device TX FIFO Status n 
Ox0E00 PCGCCTL Power and Clock Gating Control 


6.17.4.2 Register Descriptions 


6.17.4.2.1 GOTGCTL 
Description: (Global OTG Control and Status register) 
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0x0000 Global OTG Control and Status(reset 0x0000_0000) GOTGCTL 


ae Rese BSes ASes Dbnc Conl 
Reserved MultValldBc 
rved Vid Vid Time DSts 


e Type | Reset Description 
Value 


a a 


ChirpEn [27] RW 1’bO Chirp On Enable (ChirpEn) This bit when 
programmed to 1'b1 results in the core asserting 
chirp_on before sending an actual Chirp "K" signal 
on USB. This bit is present only if OTG_BC_ SUPPORT 
= 1.If OTG_BC_SUPPORT!=1, this bit is a reserved 
bit. 


MultValldBc [26:22] 5'bO Multi Valued ID pin (MultValldBc) Battery Charger 
ACA inputs in the following order: 
a Bit 26 - rid_float. 
a Bit 25 - rid_gnd 
a Bit 24 - rid_a 
a Bit 23 - rid_b 
a Bit 22 - rid_c 
These bits are valid only if OTG_BC_SUPPORT=1, 
otherwise they are reserved. 


DEROO i G C e a 
OTGVer [20] RW 1’bO OTG Version (OTGVer) Indicates the OTG revision. = 
1’b0: OTG Version 1.3. In this version the core 
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supports Data line pulsing and VBus pulsing for SRP. 
m 1’b1: OTG Version 2.0. In this version the core 
supports only Data line pulsing for SRP. 


BSesVld [19] 1’bO B-Session Valid (BSesVld) Indicates the Device mode 
transceiver status. 
a 1’b0: B-session is not valid. 
a 1’b1: B-session is valid. In OTG mode, 
you can use this bit to determine if the device is 
connected or disconnected. Note: If you do not 
enable OTG features (such as SRP and HNP), the 
read reset value will be 1.The vbus assigns the 
values internally for non- SRP or non-HNP 
configurations. 


ASesVld [18] 1’bO A-Session Valid (ASesVId) Indicates the Host mode 
transceiver status. 
a 1’b0: A-session is not valid 
u1’b1: A-session is valid Note: If you do not enable 
OTG features (such as SRP and HNP), the read reset 
value will be 1.The vbus assigns the values internally 
for non- SRP or non-HNP configurations. In device 
mode, this bit is reserved. 

DbncTime [17] 1’bO Long/Short Debounce Time (DbncTime) Indicates 
the debounce time of a detected connection. 
a 1’b0: Long debounce time, used for physical 
connections (100 ms + 2.5 Us) 
m 1’b1: Short debounce time, used for soft 
connections (2.5 Hs) 

ConIDSts [16] 1’bO Connector ID Status (ConIDSts) Indicates the 
connector ID status on a connect event. 
a 1’b0: The DWC_otg core is in A-Device mode 
a 1’b1: The DWC_otg core is in B-Device mode 


A ll a S 
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DevHNPEn 
HstSetHNPEn 


HNPReq 


HstNegScs 
BvalidOvVal 
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Device HNP Enabled (DevHNPEn) The application 
sets this bit when it successfully receives a 
SetFeature.SetHNPEnable command from the 
connected USB host. 


a 1’b0: HNP is not enabled in the application 
a 1’b1: HNP is enabled in the application 


Host Set HNP Enable (HstSetHNPEn) The application 
sets this bit when it has successfully enabled HNP 
(using the SetFeature.SetHNPEnable command) on 
the connected device. 


m 1’b0: Host Set HNP is not enabled 
m 1’b1: Host Set HNP is enabled 


HNP Request (HNPReq) The application sets this bit 
to initiate an HNP request to the connected USB 
host. The application can clear this bit by writing a O 
when the Host Negotiation Success Status Change 
bit in the OTG Interrupt register 
(GOTGINT.HstNegSucStsChng) is set. The core clears 
this bit when the HstNegSucStsChng bit is cleared. 


a 1’b0: No HNP request 
a 1’b1: HNP request 


Host Negotiation Success (HstNegScs) The core sets 
this bit when host negotiation is successful. The core 
clears this bit when the HNP Request (HNPReq) bit 
in this register is set. 


a 1’b0: Host negotiation failure 
a 1’b1: Host negotiation success 


B-Peripheral Session Valid OverrideValue 
(BvalidOvVal) This bit is used to set the Override 
value for Bvalid signal when GOTGCTL.BvalidOveEn is 
set. 


m 1’b0: Bvalid value is 1’b0 when 
GOTGCTL.BvalidOvEn = 1. 


a 1’b1: Bvalid value is 1’b1 when 
GOTGCTL.BvalidOvEn = 1. 
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BvalidOvEn 
AvalidOvval 


AvalidOvEn 


VbvalidOvVal 


VbvalidOvEn 
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B-Peripheral Session Valid Override Enable 
(BvalidOvEn) This bit is used to enable/disable the 
software to override the Bvalid signal using the 
GOTGCTL.BvalidOvVal. 


a 1’b1: Internally Bvalid received from the PHY is 
overridden with GOTGCTL.BvalidOvvVal. 


a 1’b0: Override is disabled and Bvalid signal from 
the respective PHY selected is used internally by the 
core. 


A-Peripheral Session Valid OverrideValue 
(AvalidOvVal) This bit is used to set the Override 
value for Avalid signal when GOTGCTL.AvalidOvEn is 
set. 


a 1’b0: Avalid value is 1’b0 when 
GOTGCTL.AvalidOvEn = 1 


a 1’b1: Avalid value is 1’b1 when 
GOTGCTL.AvalidOvEn = 1. 


A-Peripheral Session Valid Override Enable 
(AvalidOvEn) This bit is used to enable/disable the 
software to override the Avalid signal using the 
GOTGCTL.AvalidOvvVal. 


a 1’b1: Internally Avalid received from the PHY is 
overridden with GOTGCTL.AvalidOvval. 


a 1’b0: Override is disabled and Avalid signal from 
the respective PHY is used internally by the core. 


VBUS Valid OverrideValue (VbvalidOvVal) This bit is 
used to set the Override value for vbus valid signal 
when GOTGCTL.VbusvalidOveEn is set. 


m 1’b0: vbusvalid value is 1’b0 when 
GOTGCTL.VbvalidOvEn = 1. 


m 1’b1: vbusvalid value is 1’b1 when 
GOTGCTL.VbvalidOvEn = 1. 


VBUS Valid Override Enable (VbvalidOvEn) This bit is 
used to enable/disable the software to override the 
vbus-valid signal using the GOTGCTL.vbvalidOvVal. m 
1’b1: The vbus-valid signal received from the PHY is 
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6.17.4.2.2 GOTGINT 
Description: (Global OTG Interrupt) 
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overridden with GOTGCTL.vbvalidOvval. 


a 1’b0: Override is disabled and avalid signal from 
the respective PHY is used internally by the core. 


Session Request (SesReq) The application sets this 
bit to initiate a session request on the USB. The 
application can clear this bit by writing a O when the 
Host Negotiation Success Status Change bit in the 
OTG Interrupt register 
(GOTGINT.HstNegSucStsChng) is set. The core clears 
this bit when the HstNegSucStsChng bit is cleared. If 
you use the USB 1.1 Full-Speed Serial Transceiver 
interface to initiate the session request, the 
application must wait until the Vsus discharges to 
0.2 V, after the B-Session Valid bit in this register 
(GOTGCTL.BSesVld) is cleared. This discharge time 
varies between different PHYs and can be obtained 
from the PHY vendor. 


a 1’b0: No session request 
a 1’b1: Session request 


Session Request Success (SesReqScs) The core sets 
this bit when a session request initiation is 
successful. 


a 1’b0: Session request failure 


a 1’b1: Session request success 
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0x0004 Global OTG Interrupt(reset 0x0000_0000) GOTGINT 


— === i 


Dbnc ADev HstN 
Rese 

Reserved eDon | TOUT P4 
rved 

R ka R ka R ka 


m 


SesE 
Reserved Reserved ndDe Reserved 
R kd 


nal R_SS R_SS 


Type Reset | Description 
Value 


DbnceDone [19] R_SS_WC | 1’bO | Debounce Done (DbnceDone) The core sets this 
bit when the debounce is completed after the 
device connect. The application can start driving 
USB reset after seeing this interrupt. This bit is 
only valid when the HNP Capable or SRP Capable 
bit is set in the Core USB Configuration register 
(GUSBCFG.HNPCap or GUSBCFG.SRPCap, 
respectively). 

ADevTOUTChg [18] R_SS_WC | 1’bO | A-Device Timeout Change (ADevTOUTChg) The 
core sets this bit to indicate that the A-device has 
timed out while waiting for the B-device to 
connect. 

HstNegDet [17] R_SS_WC | 1’°b0 | Host Negotiation Detected (HstNegDet) The core 
sets this bit when it detects a host negotiation 
request on the USB. 


HstNegSucStsChng Ca R_SS_WC Host Negotiation Success Status Change 
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(HstNegSucStsChng) The core sets this bit on the 
success or failure of a USB host negotiation 
request. The application must read the Host 
Negotiation Success bit of the OTG Control and 
Status register (GOTGCTL.HstNegScs) to check for 
success or failure. 

SesReqSucStsChng R_SS WC] 1’bO_ | Session Request Success Status Change 
(SesReqSucStsChng) The core sets this bit on the 
success or failure of a session request. The 
application must read the Session Request 
Success bit in the OTG Control and Status register 
(GOTGCTL.SesReqScs) to check for success or 
failure. 


ee eae 


SesEndDet [2] R_SS_WC Session End Detected (SesEndDet) The core sets 
this bit when the utmisrp_bvalid signal is 
deasserted. 


6.17.4.2.3 GAHBCFG 
Description: (Global AHB Configure) 
0x0008 Global AHB Configure(reset 0x0000_0000) GAHBCFG 


Rem 
AHBS 
Reserved i Mem Reserved 
ingle 
Supp 
Oo ” | | o oo 


PTxF NPTx GLBL 
Reser DMA 
Reserved EmpL FEmp HBSTLEN INTR 
ved EN 
vl Lvl MSK 
a a i Ea 
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e Type | Reset Description 
Value 


I A a S 


AHBSingle [23] RW 1’bO AHB Single Support (AHBSingle) This bit when 
programmed supports Single transfers for the 
remaining data in a transfer when the DWC_otg 
core is operating in DMA mode. m 1'b0: This is the 
default mode. When this bit is set to 1’b0, the 
remaining data in the transfer is sent using INCR 
burst size. m 1'b1: When set to 1’b1, the remaining 
data in a transfer is sent using Single burst size. 
Note: if this feature is enabled, the AHB RETRY and 
SPLIT transfers still have INCR burst type. Enable this 
feature when the AHB Slave connected to the 
DWC_otg core does not support INCR burst (and 
when Split, and Retry transactions are not being 
used in the bus). 


NotiAllDmaWrit | [22] RW 1’bO Notify All Dma Write Transactions (NotiAllDmaWrit) 
This bit is programmed to enable the System DMA 
Done functionality for all the DMA write 
Transactions corresponding to the 
Channel/Endpoint. This bit is valid only when 
GAHBCFG.RemMemSupp is set to 1. m 
GAHBCFG.NotiAllDmaWrit = 1 - HS OTG core asserts 
int_dma_req for all the DMA write transactions on 
the AHB interface along with int_dma_done, 
chep_last_transact and chep_number signal 
informations. The core waits for sys dma_done 
signal for all the DMA write transactions in order to 
complete the transfer of a particular 
Channel/Endpoint. sGAHBCFG.NotiAllDmaWrit = 0 - 
HS OTG core asserts int_dma_req signal only for the 
last transaction of DMA write transfer 
corresponding to a particular Channel/Endpoint. 
Similarly, the core waits for sys_dma_done signal 
only for that transaction of DMA write to complete 
the transfer of a particular Channel/Endpoint. 


RemMemSupp _| [21] RW 1’bO Remote Memory Support (RemMemSupp) This bit is 
programmed to enable the functionality to wait for 
the system DMA Done Signal for the DMA Write 
Transfers. 
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m GAHBCFG.RemMemSupp=1 - The int_dma_req 
output signal is asserted when HS OTG DMA starts 
write transfer to the external memory. When the 
core is done with the Transfers it asserts 
int_dma_done signal to flag the completion of DMA 
writes from HS OTG. The core then waits for 
sys_dma_done signal from the system to proceed 
further and complete the Data Transfer 
corresponding to a particular Channel/Endpoint. 

m GAHBCFG.RemMemSupp=0 - The int_dma_req 
and int_dma_done signals are not asserted and the 
core proceeds with the assertion of the XferComp 
interrupt as soon as the DMA write transfer is done 
at the HS OTG Core Boundary and it doesn’t wait for 
the sys_dma_done signal to complete the DATA 
transfers. 


PI cl ll a’ A 


PTxFEmpLvl RW 1’bO Periodic TxFIFO Empty Level (PTxFEmpLvl) Indicates 
when the Periodic TxFIFO Empty Interrupt bit in the 
Core Interrupt register (GINTSTS.PTxFEmp) is 
triggered. This bit is used only in Slave mode. 
m 1’bO: GINTSTS.PTxFEmp interrupt indicates that 
the Periodic TxFIFO is half empty 
a 1’b1: GINTSTS.PTxFEmp interrupt indicates that 
the Periodic TxFIFO is completely empty 


NPTxFEmpLvl [7] RW 1’bO Non-Periodic TxFIFO Empty Level (NPTxFEmpLvl) 
This bit is used only in Slave mode. In host mode 
and with Shared FIFO with device mode, this bit 
indicates when the Non-Periodic TxFIFO Empty 
Interrupt bit in the Core Interrupt register 
(GINTSTS.NPTxFEmp) is triggered. With dedicated 
FIFO in device mode, this bit indicates when IN 
endpoint Transmit FIFO empty interrupt 
(DIEPINTn.TxFEmp) is triggered. Host mode and with 
Shared FIFO with device mode: 

a 1’bO: GINTSTS.NPTxFEmp interrupt indicates that 
the Non-Periodic TxFIFO is half empty 

a 1’b1: GINTSTS.NPTxFEmp interrupt indicates that 
the Non-Periodic TxFIFO is completely empty 
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Dedicated FIFO in device mode: 

a 1’b0: DIEPINTn.TxFEmp interrupt indicates that 
the IN Endpoint TxFIFO is half empty 

a 1’b1: DIEPINTn.TxFEmp interrupt indicates that 
the IN Endpoint TxFIFO is completely empty 


oo EO e e pee 


DMAEN [5] 1'bO e 1’b0: Core operates in Slave mode 
e 1’b1: Core operates ina DMA mode 
This bit is always O when Slave-Only mode has been 
selected for the Architecture in coreConsultant 
(parameter OTG_ARCHITECTURE = 0). 


HBSTLEN [4:1] R/W 1’bO Internal DMA Mode—AHB Master burst type: 
e 4’b0000 Single 
e 4’b0001 INCR 
e 4’b0011 INCR4 
e 4’b0101 INCR8 
e 4’b0111 INCR16 
e Others: Reserved 

GLBLINTRMSK R/W 1’bO The application uses this bit to mask or unmask the 
interrupt line assertion to 
itself. Irrespective of this bit’s setting, the interrupt 
status registers are updated by the core. 
e 1’b0: Mask the interrupt assertion to the 
application. 
e 1’b1: Unmask the interrupt assertion to the 
application. 


6.17.4.2.4 GUSBCFG 
Description: (Global USB Configure ) 
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0x000C Global USB Configure (reset 0x0000_1400) GUSBCFG 


FO Forc 
TXEN ULPI ULPI 
CEDE eHst ULPIF Reser 
DDEL Reserved Reserved CLKS 
ORES 


ULPI 
SRPC PHYS FSIN PHYI 
MI 5 TOUTCAL 


HNP 
r cl 
A MN OMM = 


Description 


CORRUPT TX Corrupt Tx packet This bit is for debug purposes 
PACKET only. Never set this bit to 1. 


FORCEDEVMODE Force Device Mode (ForceDevMode) Writing a 1 to 
this bit forces the core to device mode irrespective 
of utmiotg_iddig input pin. 

a 1’b0: Normal Mode 

a 1’b1: Force Device Mode 

After setting the force bit, the application must 
wait at least 25 ms before the change to take 
effect. When the simulation is in scale down mode, 
waiting for 500 us is sufficient. 


ForceHstMode Force Host Mode (ForceHstMode) Writing a 1 to 
this bit forces the core to host mode irrespective of 
utmiotg_iddig input pin. 

a 1’b0: Normal Mode 
a 1’b1: Force Host Mode 
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After setting the force bit, the application must 
wait at least 25 ms before the change to take 
effect. When the simulation is in scale down mode, 
waiting for 500 us is sufficient. This bit is valid 
only when OTG_MODE = 0, 1 or 2. In all other 
cases, this bit reads 0. 
TXENDDELAY [28] R/W Writing a 1 to this bit enables the TxEndDelay 
timers in the core as per the section 4.1.5 on 
Opmode of the USB 2.0 Transceiver Macrocell 
Interface (UTMI) version 1.05. 
e 1'b0: Normal mode 
e 1'b1: Introduce Tx end delay timers 
Ee ov 


TERMSELDLPULSE [22] R/W | 1’bO This bit selects utmi_termselect to drive data line 
pulse during SRP. 
e 1’b0: Data line pulsing using utmi_txvalid 
(default). 
e 1’b1: Data line pulsing using utmi_termsel. 


DO cab?” i 


ULPICLKSUSM [19] R/W | 1’bO This bit sets the ClockSuspendM bit in the Interface 
Control register on the ULPI PHY. This bit applies 
only in serial modes. 

e 1’b0O: PHY powers down internal clock during 
suspend. 
e 1’b1: PHY does not power down internal clock. 

ULPIAUTORES [18] R/W | 1’bO This bit sets the AutoResume bit in the Interface 
Control register on the ULPI PHY. 
1’b0: PHY does not use AutoResume feature. 
1’b1: PHY uses AutoResume feature. 

ULPIFSLS [17] R/W | 1’bO The application uses this bit to select the FS/LS 
serial interface for the ULPI PHY. This bit is valid 
only when the FS serial transceiver is selected on 
the ULPI PHY. 
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e 1’b0: ULPI interface 
e 1’b1: ULPI FS/LS serial interface 


SN I a ed ann 


PHYLPWRCLKSEL [15] R/W | 1’bO Selects either 480-MHz or 48-MHz (low-power) 
PHY mode. In FS and LS modes, the PHY can usually 
operate on a 48-MHz clock to save power. 

e 1’b0: 480-MHz Internal PLL clock 

e 1’b1: 48-MHz External Clock In 480 MHz mode, 
the UTMI interface operates at either 60 or 30- 
MHz, depending upon whether 8- or 16-bit data 
width is selected. In 48-MHz mode, the UTMI 
interface operates at 48 MHz in FS and LS modes. 
This bit drives the utmi_fsls_low_power core 
output signal, and is valid only for UTMI+ PHYs. 


PN al il’ E 


USBTRDTIM [13:10] | R/W |} #h5 Sets the turnaround time in PHY clocks. 
Specifies the response time for a MAC request to 
the Packet FIFO 
Controller (PFC) to fetch data from the DFIFO 
(SPRAM). 
This must be programmed to 
e 4’h5: When the MAC interface is 16-bit UTMI+. 
e 4’h9: When the MAC interface is 8-bit UTMI+. 
HNPCap RW 1’bO HNP-Capable (HNPCap) The application uses this 
bit to control the DWC_otg core’s HNP capabilities. 
a 1’b0: HNP capability is not enabled. 
a 1’b1: HNP capability is enabled. 
This bit is writable only if an HNP mode was 
specified for Mode of Operation in coreConsultant 
(parameter OTG_MODE). Otherwise, reads return 
0. If HNP functionality is disabled by the software, 
the OTG signals on the PHY domain must be tied to 
the appropriate values. 
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SRP-Capable (SRPCap) The application uses this bit 
to control the DWC_otg core SRP capabilities. If the 
core operates as a non-SRP-capable B-device, it 
cannot request the connected A-device (host) to 
activate Vsus and start a session. 


a 1’b0: SRP capability is not enabled. 
a 1’b1: SRP capability is enabled. 


This bit is writable only if an SRP mode was 
specified for Mode of Operation in coreConsultant 
(parameter OTG_MODE). Otherwise, reads return 
0. If SRP functionality is disabled by the software, 
the OTG signals on the PHY domain must be tied to 
the appropriate values. 


The application uses this bit to select a Single Data 
Rate (SDR) or 


Double Data Rate (DDR) or ULPI interface. 


e 1’b0: Single Data Rate ULPI Interface, with 8-bit- 
wide data bus 


e 1’b1: Double Data Rate ULPI Interface, with 4-bit- 
wide data bus 


The application uses this bit to select either a high- 
speed UTMI+ or ULPI PHY, or a full-speed 
transceiver. 


e 1’b0: USB 2.0 high-speed UTMI+ or ULPI PHY 
e 1’b1: USB 1.1 full-speed serial transceiver 


The application uses this bit to select either a 
unidirectional or bidirectional USB 1.1 full-speed 
serial transceiver interface. 


e 1’b0: 6-pin unidirectional full-speed serial 
interface 


e 1’b1: 3-pin bidirectional full-speed serial 
interface 


ULPI or UTMI+ Select (ULPI_UTMI_Sel) The 
application uses this bit to select either a UTMI+ 
interface or ULPI Interface. 
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m 1’b0: UTMI+ Interface 
m 1’b1: ULPI Interface 
This bit takes effect only if GUSBCFG.PHYSel = 1'bO. 


The application uses this bit to configure the core 
to support a UTMI+ PHY with an 8- or 16-bit 
interface. When a ULPI PHY is chosen, this must be 
set to 8-bit mode. 


e 1’b0: 8 bits 
e 1’b1: 16 bits 


HS/FS Timeout Calibration (TOutCal) The number 
of PHY clocks that the application programs in this 
field is added to the high-speed/full-speed 
interpacket timeout duration in the core to 
account for any additional delays introduced by 
the PHY. This can be required, because the delay 
introduced by the PHY in generating the line state 
condition can vary from one PHY to another. The 
USB standard timeout value for high-speed 
operation is 736 to 816 (inclusive) bit times. The 
USB standard timeout value for full-speed 
operation is 16 to 18 (inclusive) bit times. The 
application must program this field based on the 
speed of enumeration. The number of bit times 
added per PHY clock are: High-speed operation: 


a One 30-MHz PHY clock = 16 bit times 

m One 60-MHz PHY clock = 8 bit times 
Full-speed operation: 

a One 30-MHz PHY clock = 0.4 bit times 
m One 60-MHz PHY clock = 0.2 bit times 
a One 48-MHz PHY clock = 0.25 bit times 


Using the HS as an example, if you set ToutCal to 
'001' you add one 30MHz PHY clock or 16 bit times. 
If you set ToutCal to '010' you add two 30MHz PHY 
clocks or 32 bit times, and so on. The 3 bits allow 
you to add up to 7 PHY clocks, and the number of 


bit times depend on the speed, and the PHY clock 
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6.17.4.2.5 GRSTCTL 
Description: (Global Reset Control) 
0x0010 Global Reset ContrI(reset 0x8000_0000) GRSTCTL 


Reserved 


TXFF RXFF HSFT Rese CSFT 
Reserved TXFNUM 
LSH LSH rved 
R_W R_W R_W 
S_SC S_SC S_SC < 
te =a 


eld Type Reset | Description 
Value 
[31] Indicates that the AHB Master State Machine 
AHBIDLE : uf 
is in the IDLE condition. 
DMAREQ [30] Indicates that the DMA request is in progress. 
Used for debug. 


oO [10:6] This is the FIFO number that must be flushed 
using the TxFIFO Flush bit. This field must not 
be changed until the core clears the TxFIFO 
Flush bit. 

e 5’hO: 
- Tx FIFO 0 flush in device mode when in 
dedicated FIFO mode 
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RXFFLSH R_WS_SC | 1’b0O 
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eS’h1: 


- TXFIFO 1 flush in device mode when in 
dedicated FIFO mode 


e 5'h2: 


- TXFIFO 2 flush in device mode when in 
dedicated FIFO mode 


e Ş'hF: 


- TXFIFO 15 flush in device mode when in 
dedicated FIFO mode 


e 5h10: Flush all the transmit FIFOs in device 
or host mode. 


This bit selectively flushes a single or all 
transmit FIFOs, but cannot do so if the core is 
in the midst of a transaction. The application 
must write this bit only after checking that the 
core is neither writing to the TxFIFO nor 
reading from the TxFIFO. Verify using these 
registers: 


e Read—NAK Effective Interrupt ensures the 
core is not reading from the FIFO 


e Write—GRSTCTL.AHBIdle ensures the core is 
not writing anything to the FIFO. Flushing is 
normally recommended when FIFOs are 
reconfigured or when switching between 
Shared FIFO and Dedicated Transmit FIFO 
operation. FIFO flushing is also recommended 
during device endpoint disable. The 
application must wait until the core clears this 
bit before performing any operations. This bit 


takes eight clocks to clear, using the slower 


clock of phy_clk or hclk. 


The application can flush the entire RxFIFO 
using this bit, but must first ensure that the 
core is not in the middle of a transaction. The 
application must only write to this bit after 
checking that the core is neither reading from 
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the RxFIFO nor writing to the RxFIFO. The 
application must wait until the bit is cleared 
before performing any other operations. This 
bit requires 8 clocks (slowest of PHY or AHB 
clock) to clear. 


INTKNQFLSH [3] R_WS_SC The application writes this bit to flush the IN 
Token Sequence Learning Queue. 


HSFTRST [2] R_WS_ SC | 1’bO_ | The application uses this bit to flush the 
control logic in the AHB Clock domain. Only 
AHB Clock Domain pipelines are reset. 

e FIFOs are not flushed with this bit. 

e All state machines in the AHB clock domain 
are reset to the Idle state after terminating the 
transactions on the AHB, following the 
protocol. 

e CSR control bits used by the AHB clock 
domain state machines are cleared. 

e To clear this interrupt, status mask bits that 
control the interrupt status and are generated 
by the AHB clock domain state machine are 
cleared. 

e Because interrupt status bits are not 
cleared, the application can get the status of 
any core events that occurred after it set this 
bit. This is a self-clearing bit that the core 
clears after all necessary logic is reset in the 
core. This can take several clocks, depending 
on the core’s current state. 


ee 


CSFTRST R_WS_ SC | 1’bO Core Soft Reset (CSftRst) Resets the hclk and 
phy_clock domains as follows: m Clears the 
interrupts and all the CSR registers except the 
following register bits: - 
PCGCCTL.RstPdwnModule - PCGCCTL.GateHclk 
- PCGCCTL.PwrClmp - GUSBCFG.DDRSel - 
GUSBCFG.PHYSel - GUSBCFG.FSIntf - 
GUSBCFG.ULPI_UTMI_Sel - GUSBCFG.PHVIFf - 
HCFG.FSLSPclkSel - DCFG.DevSpd - 
DCTL.SftDiscon - GGPIO - 
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6.17.4.2.6 GINTSTS 
Description: (Global Interrupt Status ) 
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GUSBCFG.TxEndDelay - 
GUSBCFG.TermSelDLPulse - 
GUSBCFG.ULPICIkSusM - 
GUSBCFG.ULPIAutoRes - GUSBCFG.ULPIFsLs - 
GPWRDN - GADPCTL s All module state 
machines (except the AHB Slave Unit) are 
reset to the IDLE state, and all the transmit 
FIFOs and the receive FIFO are flushed. m Any 
transactions on the AHB Master are 
terminated as soon as possible, after 
gracefully completing the last data phase of an 
AHB transfer. Any transactions on the USB are 
terminated immediately. m When Hibernation 
or ADP feature is enabled, the PMU module is 
not reset by the Core Soft Reset. The 
application can write to this bit any time it 
wants to reset the core. This is a self-clearing 
bit and the core clears this bit after all the 
necessary logic is reset in the core, which can 
take several clocks, depending on the current 
state of the core. Once this bit is cleared 
software must wait at least 3 PHY clocks 
before doing any access to the PHY domain 


(synchronization delay). Software must also 
must check that bit 31 of this register is 1 (AHB 
Master is IDLE) before starting any operation. 


Typically software reset is used during 
software development and also when you 
dynamically change the PHY selection bits in 
the USB configuration registers listed above. 
When you change the PHY, the corresponding 
clock for the PHY is selected and used in the 
PHY domain. Once a new clock is selected, the 
PHY domain has to be reset for proper 
operation. 
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0x0014 Global Interrupt Status(reset 0x0000_0020) GINTSTS 


CONI 
INCO 
Disco DSTS Rese PTxF HChl Prtin RESE PIS OEPI IEPIN EPMI 
nnint CHN rved TDET 
OIN 
G 


eld Reset | Description 
Value 


WKUPINT [31] R_SS WC | 1’b0O The Wakeup bit is same for both L1 and 
normal wakeup, except that Partial Power- 
Down cannot be used in L1. In L1, this 
interrupt is asserted when a host-initiated 
resume or a device-initiated remote wakeup is 
detected on the USB in Host and Device 
modes. In Device mode, this interrupt is 
asserted when a resume is detected on the 
USB for normal suspend. 

SESSREQINT [30] R_SS_ WC | 1’b0O Session Request/New Session Detected 
Interrupt (SessReqInt) In Host mode, this 
interrupt is asserted when a session request is 
detected from the device. In Host mode, this 
interrupt is asserted when a session request is 
detected from the device. In Device mode, this 
interrupt is asserted when the utmisrp_bvalid 
signal goes high. 


Disconnint [29] R_SS_ WC | 1’b0O Disconnect Detected Interrupt (Disconnint) 
This interrupt is asserted when a device 
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CONIDSTSCHNG [28] R_SS_WC 


I cA na 


i pi 
p 


| pi 


E l 
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The core sets this bit when there is a change in 
connector ID status. 


Periodic TxFIFO Empty (PTxFEmp) This 
interrupt is asserted when the Periodic 
Transmit FIFO is either half or completely 
empty and there is space for at least one entry 
to be written in the Periodic Request Queue. 
The half or completely empty status is 
determined by the Periodic TxFIFO Empty 
Level bit in the Core AHB Configuration 
register (GAHBCFG.PTxFEmpLvIl). 


Host Channels Interrupt (HChInt) The core sets 
this bit to indicate that an interrupt is pending 
on one of the channels of the core (in Host 
mode). The application must read the Host All 
Channels Interrupt (HAINT) register to 
determine the exact number of the channel on 
which the interrupt occurred, and then read 
the corresponding Host Channel-n Interrupt 
(HCINTn) register to determine the exact 
cause of the interrupt. The application must 
clear the appropriate status bit in the HCINTn 
register to clear this bit. 


Host Port Interrupt (PrtInt) The core sets this 
bit to indicate a change in port status of one of 
the DWC_otg core ports in Host mode. The 
application must read the Host Port Control 
and Status (HPRT) register to determine the 
exact event that caused this interrupt. The 
application must clear the appropriate status 
bit in the Host Port Control and Status register 
to clear this bit. 


The core asserts this interrupt in Device mode 
when it detects a reset on the USB in Partial 
Power-Down mode when the device is in 
Suspend. 


This interrupt is not asserted in Host mode. 
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FETSUSP [22] R_SS_WC | 1’bO This interrupt is valid only in DMA mode. This 
interrupt indicates that the core has stopped 
fetching data for IN endpoints due to the 
unavailability of TxFIFO space or Request 
Queue space. This interrupt is used by the 
application for an endpoint mismatch 
algorithm. 


For example, after detecting an endpoint 
mismatch, the application: 


e Sets a global non-periodic IN NAK 
handshake 


e Disables In endpoints 
e Flushes the FIFO 


e Determines the token sequence from the IN 
Token Sequence Learning Queue 


e Re-enables the endpoints 


e Clears the global non-periodic IN NAK 
handshake 


If the global non-periodic IN NAK is cleared, 
the core has not yet fetched data for the IN 
endpoint, and the IN token is received: the 
core generates an “IN token received when 
FIFO empty” interrupt. The OTG then sends 
the host a NAK response. To avoid this 
scenario, the application can check the 
GINTSTS.FetSusp interrupt, which ensures that 
the FIFO is full before clearing a global NAK 
handshake. 


Alternatively, the application can mask the “IN 


token received when FIFO empty” interrupt 
when clearing a global IN NAK handshake. 


INCOMPISOOUT [21] R_SS_WC | 1’b0O The Device mode, the core sets this interrupt 
to indicate that there is at least one 
isochronous OUT endpoint on which the 
transfer is not completed in the current 
microframe. This interrupt is asserted along 
with the End of Periodic Frame Interrupt 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 681 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GFSPREADTRUM . SC7731E Design Specification 


INCOMPISOIN [20] R_SS_WC | 1’bO The core sets this interrupt to indicate that 
there is at least one isochronous IN endpoint 
on which the transfer is not completed in the 
current microframe. This interrupt is asserted 
along with the End of Periodic Frame Interrupt 
(EOPF) bit in this register. 


OEPINT [19] T’bO The core sets this bit to indicate that an 
interrupt is pending on one of the OUT 
endpoints of the core (in Device mode). The 
application must read the Device All Endpoints 
Interrupt (DAINT) register to determine the 
exact number of the OUT endpoint on which 
the interrupt occurred, and then read the 
corresponding Device OUT Endpoint-n 
Interrupt (DOEPINTn) register to determine 
the exact cause of the interrupt. The 
application must clear the appropriate status 
bit in the corresponding DOEPINTn register to 
clear this bit. 


IEPINT [18] 1’bO The core sets this bit to indicate that an 
interrupt is pending on one of the IN 
endpoints of the core (in Device mode). The 
application must read the Device All Endpoints 
Interrupt (DAINT) register to determine the 
exact number of the IN endpoint on which the 
interrupt occurred, and then read the 
corresponding Device IN Endpoint-n Interrupt 
(DIEPINTn) register to determine the exact 
cause of the interrupt. The application must 
clear the appropriate status bit in the 
corresponding DIEPINTn register to clear this 
bit. 


EPMis [17] R_SS_WC | 1’bO Endpoint Mismatch Interrupt (EPMis) Note: 
This interrupt is valid only in shared FIFO 
operation. Indicates that an IN token has been 
received for a non-periodic endpoint, but the 
data for another endpoint is present in the top 
of the Non-periodic Transmit FIFO and the IN 
endpoint mismatch count programmed by the 
application has expired. 
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| i 


EOPF [15] R_SS_WC 


ISOOUTDROP [14] R_SS_WC 

ENUMDONE [13] R_SS_WC The core sets this bit to indicate that speed 
enumeration is complete. The application 
must read the Device Status (DSTS) register to 
obtain the enumerated speed. 


Restore Done Interrupt (RstrDonelnt) The core 
sets this bit to indicate that the restore 
command after Hibernation was completed by 
the core. The core continues from Suspended 
state into the mode dictated by 
PCGCCTL.RestoreMode field. This bit is valid 
only when Hibernation feature is enabled 
(OTG_EN_PWROPT=2) 


Indicates that the period specified in the 
Periodic Frame Interval field of the Device 
Configuration register (DCFG.PerFrint) has 
been reached in the current microframe. 


The core sets this bit when it fails to write an 
isochronous OUT packet into the RxFIFO 
because the RxFIFO does not have enough 
space to accommodate a maximum packet 
size packet for the isochronous OUT endpoint. 


The core sets this bit to indicate that a reset is 
detected on the USB. 


USBRST R_SS_WC 


USBSUSP cial R SS WC 


ERLYSUSP [10] R_SS_WC 


7 mit 


GINNAKEFF Cz 
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The core sets this bit to indicate that a 
suspend was detected on the USB. The core 
enters the Suspended state when there is no 
activity on the phy_line_state_i signal for an 
extended period of time. 


The core sets this bit to indicate that an Idle 
state has been detected on the USB for 3 ms 


ee that the Set Global OUT NAK bit in 
the Device Control register (DCTL.SGOUTNak), 
set by the application, has taken effect in the 
core. This bit can be cleared by writing the 
Clear Global OUT NAK bit in the Device Control 
register (DCTL.CGOUTNak). 


Indicates that the Set Global Non- D IN 
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NPTXFEMP [5] 


RXFLVL 


B 
| 


MODEMIS [1] 


1’b0 


1’b0 


SC7731E Se ee S07731E Design Specification | Specification 


NAK bit in the Device Control register 
(DCTL.SGNPInNak), set by the application, has 
taken effect in the core. That is, the core has 
sampled the Global IN NAK bit set by the 
application. This bit can be cleared by clearing 
the Clear Global Non-periodic IN NAK bit in the 
Device Control register (DCTL.CGNPInNak). 


This interrupt does not necessarily mean that 
a NAK handshake is sent out on the USB. The 
STALL bit takes precedence over the NAK bit. 


This interrupt is valid only when 
OTG_EN_DED_TX_FIFO = O. This interrupt is 
asserted when the Non-periodic TxFIFO is 
either half or completely empty, and there is 
space for at least one entry to be written to 
the Non-periodic Transmit Request Queue. 
The half or completely empty status is 
determined by the Non-periodic TxFIFO Empty 
Level bit in the Core AHB Configuration 
register (GAHBCFG.NPTxFEmpLvl). 


Indicates that there is at least one packet 
pending to be read from the RxFIFO. 


In Device mode, in the core sets this bit to 
indicate that an SOF token has been received 
on the USB. The application can read the 
Device Status register to get the current 
(micro)frame number. This interrupt is seen 
only when the core is operating at either HS or 
FS. 


The core sets this bit to indicate an OTG 
protocol event. The application must read the 
OTG Interrupt Status (GOTGINT) register to 
determine the exact event that caused this 
interrupt. The application must clear the 
appropriate status bit in the GOTGINT register 
to clear this bit. 


The core sets this bit when the application is 
trying to access: 


e A Host mode register, when the core is 
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operating in Device mode 

e A Device mode register, when the core is 
operating in Host mode 

The register access is completed on the AHB 
with an OKAY response, but is ignored by the 
core internally and does not affect the 
operation of the core. 


CURMOD 1’b1 Indicates the current mode. 
e 1’b0: Device mode 
e 1’b1: Host mode 


6.17.4.2.7 GINTMSK 
Description: (Global Interrupt Mask ) 


0x0018 Global Interrupt Mask(reset 0x0000_0000) GINTMSK 


PTXF HChI RESE OEPI IEPIN 

Rese EPMI 
Emp TDET 

rved SMSK 
Msk 


one aa ee ee 
USBR USBS ERLY 
STMS SUSP Reserved 
MSK 
el 


RW 


i Gl 
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: Mask Interrupt 

: Unmask Interrupt 
SESSREQINTMSK : Mask Interrupt 

: Unmask Interrupt 
DISCONNINTMSK : Mask Interrupt 

: Unmask Interrupt 

: Mask Interrupt 


1’b1: Unmask Interrupt 


1’b0: Mask Interrupt 


1’b1: Unmask Interrupt 


HCHINTMSK : Mask Interrupt 
: Unmask Interrupt 


PRTINTMSK : Mask Interrupt 
ew : Unmask Interrupt 
RESETDETMSK : Mask Interrupt 
oe : Unmask Interrupt 
FElsvorniot : Mask Interrupt 
: Unmask Interrupt 


INCOMPISOOUTMSK : Mask Interrupt 


: Unmask Interrupt 
INCOMPISOINMSK : Mask Interrupt 

: Unmask Interrupt 
OEPINTMSK : Mask Interrupt 


: Unmask Interrupt 
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EPINTMSK [18] : Mask Interrupt 
=~ : Unmask Interrupt 
EPMISMSK [17] : Mask Interrupt 
ow : Unmask Interrupt 
RstrDonelIntMsk [16] : Mask Interrupt 
| : Unmask Interrupt 
EOPFMSK [15] : Mask Interrupt 
eo : Unmask Interrupt 
ISOOUTDROPMSK [14] : Mask Interrupt 
P| : Unmask Interrupt 
ENUMDONEMSK [13] : Mask Interrupt 
— : Unmask Interrupt 
USBRSTMSK [12] : Mask Interrupt 
eye : Unmask Interrupt 


USBSUSPMSK [11] : Mask Interrupt 
ea : Unmask Interrupt 
ERLYSUSPMSK [10] : Mask Interrupt 
AN. : Unmask Interrupt 


Reserved 
Reserved 


1’b0: Mask Interrupt 


GOUTNAKEFFMSK 


GINNAKEFFMSK ne 
NPTXFEMPMSK ey 
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1’b1: Unmask Interrupt 


1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
1’b0: Mask Interrupt 


1’b1: Unmask Interrupt 
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RXFLVLMSK 
SOFMSK 


1’bO : Mask Interrupt 
| : Unmask Interrupt 
1’bO : Mask Interrupt 
al : Unmask Interrupt 
1’bO : Mask Interrupt 
| : Unmask Interrupt 
MODEMISMSK 1’bO : Mask Interrupt 
| : Unmask Interrupt 
E 


| 
Le 


a =— 


6.17.4.2.8 GRXSTSR 
Description: (Global Receive Status Register ) 


0x001C Global RX Status Register(reset 0x0000_0000) GRXSTSR 


Bea ee fc fal le Pa |i eel el 
MC ë 
PPP EPP PP rir 


BCNT EPNUM 


Type Reset | Description 
Value 
[24:21] This is the least significant 4 bits of the 
(micro)frame number in which the packet is 
received on the USB. This field is supported 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 688 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM’ 


| 
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only when isochronous OUT endpoints are 
supported. 


For Host Mode: 


Packet Status (PktSts) Indicates the status of 
the received packet 


a 4’b0010: IN data packet received 


a 4’b0011: IN transfer completed (triggers an 
interrupt) 


= 4’b0101: Data toggle error (triggers an 
interrupt) 


= 4’b0111: Channel halted (triggers an 
interrupt) 


m Others: Reserved 
For Device Mode: 


Packet Status (PktSts) Indicates the status of 
the received packet 


= 4’b0001: Global OUT NAK (triggers an 
interrupt) 


= 4’b0010: OUT data packet received 


a 4’b0011: OUT transfer completed (triggers 
an interrupt) 


= 4’b0100: SETUP transaction completed 
(triggers an interrupt) 


a 4’b0110: SETUP data packet received 
m Others: Reserved 


Indicates the Data PID of the received OUT 
data packet 


e 2’b00: DATAO 
e 2’b10: DATA1 
e 2’b01: DATA2 


e 2’b11: MDATA 
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BCNT [14:4] 11’bO | Indicates the byte count of the received data 
packet. 


EPNUM [3:0] For Host Mode: 
Indicates the channel number to which the 
current received packet belongs. 
For Device Mode: 
Indicates the endpoint number to which the 
current received packet belongs. 


6.17.4.2.9 GRXSTSP 
Description: (Global Receive Status Pop ) 


ie a We eee 

k TE 

| 

a a a a a a 
i ee ee 

lad ad SS S e 

Lia Dd Ne > 


eld Type Reset | Description 
Value 


FN [24:21] This is the least significant 4 bits of the 
(micro)frame number in which the packet is 
received on the USB. This field is supported 
only when isochronous OUT endpoints are 
supported. 


PKTSTS [20:17] A For Host Mode: 
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Packet Status (PktSts) Indicates the status of 
the received packet 

= 4’b0010: IN data packet received 

a 4’b0011: IN transfer completed (triggers an 
interrupt) 

a 4’b0101: Data toggle error (triggers an 
interrupt) 

a 4’b0111: Channel halted (triggers an 
interrupt) 

m Others: Reserved 

For Device Mode: 

Packet Status (PktSts) Indicates the status of 
the received packet 

= 4’b0001: Global OUT NAK (triggers an 
interrupt) 

= 4’b0010: OUT data packet received 

a 4’b0011: OUT transfer completed (triggers 
an interrupt) 

= 4’b0100: SETUP transaction completed 
(triggers an interrupt) 

a 4’b0110: SETUP data packet received 

m Others: Reserved 


[16:15] Indicates the Data PID of the received OUT 
data packet 
e 2’b00: DATAO 
e 2’b10: DATA1 
e 2’b01: DATA2 
e 2’b11: MDATA 


BCNT [14:4] 11’bO | Indicates the byte count of the received data 
packet. 


EPNUM [3:0] ee ee For Host Mode: 
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Indicates the channel number to which the 


current received packet belongs. 


For Device Mode: 


Indicates the endpoint number to which the 
current received packet belongs. 


6.17.4.2.10 GRXFSIZ 
Description: (Global Receive FIFO Size ) 


0x0024 Global RX FIFO Size(reset 0x0000_0215) 


Reserved 


Type 


15’bO 


| 
fl i LS ica ia sl aie i a a 
Le a Ni 
Lal sY S ëE 


eld Type Reset Description 
Value 


RXFDEP [15:0] 15’b215 | This value is in terms of 32-bit words. 
e Minimum value is 16 
e Maximum value is 32,768 
The power-on reset value of this register is 
specified as the Largest Rx Data FIFO Depth 
(parameter OTG_RX_DFIFO_DEPTH) during 
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coreConsultant configuration. 


If Enable Dynamic FIFO Sizing? was selected 


in coreConsultant (parameter 
OTG_DFIFO_DYNAMIC = 1), you can write a 


new value in this field. You can write a new 
value in this field. Programmed values must 
not exceed the power-on value set in 
coreConsultant. 


6.17.4.2.11 GNPTXFSIZ 
Description: (Global Non-Periodic Transmit FIFO Size ) 


0x0028 Global NON-Periodic TX FIFO Size(reset 0x0100_0100) GNPTXFSIZ 


NPTXFDEP 
* Ee 
[a Wc i i Ae Dla a AA 
a, T 


Me 


eld Type Reset Description 
Value 


NPTXFDEP [31:16] | RW 16’h940 | For Host Mode: 
Non-periodic TxFIFO Depth (NPTxFDep) For 
host mode, this field is always valid. This 
value is in terms of 32-bit words. 
a Minimum value is 16 
m Maximum value is 32,768 
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The application can write a new value in 
this field. Programmed values must not 
exceed the power-on value 


For Device Mode: 


IN Endpoint TxFIFO 0 Depth (INEPTxFODep) 
This value is in terms of 32-bit words. 


a Minimum value is 16 
a Maximum value is 32,768 


Programmed values must not exceed the 
power-on value 


NPTXFSTADDR [15:0] | RW 16’h32e | For Host Mode: 


Non-periodic Transmit RAM Start Address 
(NPTxFStAddr) For host mode, this field is 
always valid. This field contains the memory 
start address for Non-periodic Transmit 
FIFO RAM. 


The application can write a new value in 


this field. Programmed values must not 
exceed the power-on value 


For Device Mode: 


IN Endpoint FIFOO Transmit RAM Start 
Address (INEPTxFOStAddr) For Device mode, 
This field contains the memory start 
address for IN Endpoint Transmit FIFO# O.— 
The application can write a new value in 
this field. Programmed values must not 
exceed the power-on value 


6.17.4.2.12 GNPTXSTS 
Description: (Global Non-Periodic Transmit FIFO Status ) 
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0x002C Global NON-Periodic TX Status GNPTXSTS 


NPTXQTOP NPTXQSPCAVAI 


i Configurable 


(eae NPTXFSPCAVAIL 
hij ee, @.\ O 
| Configurable 


Type Reset Description 
Value 


NPTXQTOP [30:24] Top naa the Non-periodic Transmit Request 
Queue (NPTxQTop) Entry in the Non- 
periodic Tx Request Queue that is currently 
being processed by the MAC. 

a Bits [30:27]: Channel/endpoint number 

a Bits [26:25]: 

m 2’b00: IN/OUT token 

- 2’b01: Zero-length transmit packet (device 
IN/host OUT) 

- 2’b10: PING/CSPLIT token 

- 2’b11: Channel halt command 

a Bit [24]: Terminate (last entry for selected 
channel/endpoint) 


NPTXQSPCAVAIL [23:16] Non-periodic Transmit Request Queue 
Space Available (NPTxQSpcAvail) Indicates 
the amount of free space available in the 
Non-periodic Transmit Request Queue. This 
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(GOR SPREADTRUM 


6.17.4.2.13  GSNPSID 
Description: (Global Synopsys ID) 


queue holds both IN and OUT requests in 
Host mode. Device mode has only IN 
requests. 


a 8’hO: Non-periodic Transmit Request 
Queue is full 


a 8'h1: 1 location available 


m 8’h2: 2 locations available 


a /7: N locations available (0 < 7s 8) 


m Others: Reserved 


Non-periodic TxFIFO Space Avail 
(NPTxFSpcAvail) Indicates the amount of 
free space available in the Non-periodic 
TxFIFO. Values are in terms of 32-bit words. 
m 16’h0: Non-periodic TxFIFO is full 


#16’h1: 1 word available 


m 16’h2: 2 words available 


a 16'’hn: n words available (where 0 S n S 
32,768) 


m 16’h8000: 32,768 words available 


m Others: Reserved 
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0x0040 Global Synopsys ID(reset 0x0000_4F54) 


SYNOPSYSID 


Type 
Pe 


SYNOPSYSID 


32’h4F54 


Type Reset Description 
Value 
Su NGre voit [31:0] ETEN Release number of the Usb otg core being 
used, currently OT2.91a. 


6.17.4.2.14 GHWCFG1 
Description: (Global Hardware Configuration 1) 


0x0044 Global Hardware Configuration 1(0000_0000) GHWCFG1 
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Type Reset Description 
Value 


EDIE [31:0] This 32-bit field uses two bits per endpoint 
to determine the endpoint direction. 
Endpoint 
e Bits [31:30]: Endpoint 15 direction 
e Bits [29:28]: Endpoint 14 direction... 
e Bits [3:2]: Endpoint 1 direction 
e Bits[1:0]: Endpoint 0 direction (always 
BIDIR) Direction 
e 2’b00: BIDIR (IN and OUT) endpoint 
e 2’b01: IN endpoint 
e 2’b10: OUT endpoint 
e 2’b11: Reserved 


6.17.4.2.15 GHWCFG2 
Description: (Global Hardware Configuration 2 ) 


0x0048 Global Hardware Configuration 2(228ffc50) GHWCFG2 


P 
Rese Rese erio 
ae TknQDepth PTxQDepth NPTxQDepth Pa NumHstChnl 


Mer 


SingP 
“i NumHstChnl NumDevEps FSPhyType HSPhyType OtgArch OtgMode 
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Type Reset Description 
Value 
od H FP pooo 


TKNQDEPTH [30:26] 5’h8 Device Mode IN Token Sequence Learning 
Queue Depth (TknQDepth) Range: 0-30 


PTxQDepth [25:24] 2’b10 Host Mode Periodic Request Queue Depth 
(PTxQDepth) 
«2’b00: 2 
m2’b01: 4 
u2’b10: 8 
a 2'b11: 16 


NPTXQDEPTH [23:22] 2’b10 Non-periodic Request Queue Depth 
(NPTxQDepth) 
m2’b00: 2 
w2’b01: 4 
u2’b10: 8 
m Others: Reserved 


EF a 


MULTIPROCINTRPT [20] Multi Processor Interrupt Enabled 
(MultiProcintrpt) 
m 1'b0: No 
m 1'b1: Yes 

DYNFIFOSIZING [19] Dynamic FIFO Sizing Enabled 
(DynFifoSizing) 
a 1’b0: No 
m 1’b1: Yes 


PerioSupport [18] Periodic OUT Channels Supported in Host 
Mode (PerioSupport) 
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a 1’b0: No 
m 1'b1: Yes 


NumHstChnl : Number of Host Channels (NumHstChni) 
Indicates the number of host channels 
supported by the core in Host mode. The 
range of this field is 0—15: 


O specifies 1 channel, 
15 specifies 16 channels. 


NUMDEVEPS [13:10] Indicates the number of device endpoints 
supported by the core in Device mode in 
addition to control endpoint 0. The range 
of this field is 1-15. 


FSPHYTYPE Full-Speed PHY Interface Type (FSPhyType) 
m 2’b00: Full-speed interface not supported 
w2’b01: Dedicated full-speed interface 
m2’b10: FS pins shared with UTMI+ pins 
m2’b11: FS pins shared with ULPI pins 


HSPHYTYPE High-Speed PHY Interface Type 
(HSPhyType) 


»2’b00: High-Speed interface not 
supported 


m 2’b01: UTMI+ 
m2’b10: ULPI 


a 2’b11: UTMI+ and ULPI 


SINGPNT Point-to-Point (SingPnt) 


»1’b0: Multi-point application (hub and 
split support) 


a 1'’b1: Single-point application (no hub and 
no split support) 


OTGARCH [4:3] aan 2’b10 Architecture (OtgArch) 
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OTGMODE 


6.17.4.2.16 GHWCFG3 
Description: (Global Hardware Configuration 3 ) 


SC7731E Design Specification 


»2’b00: Slave-Only 


a 2’b01: External DMA 

a 2’b10: Internal DMA 

m Others: Reserved 

Mode of Operation (OtgMode) 


a 3’b000: HNP- and SRP-Capable OTG (Host 
and Device) 


a 3’b001: SRP-Capable OTG (Host and 
Device) 


m 3’b010: Non-HNP and Non-SRP Capable 
OTG (Host and Device) 


m 3’b011: SRP-Capable Device 
m 3’b100: Non-OTG Device 

m 3’b101: SRP-Capable Host 

a 3’b110: Non-OTG Host 


m Others: Reserved 
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0x004C Global Hardware Configuration 3(0e0e04e8) GHWCFG3. 


DfifoDepth 


OPTF VND 
RSTT 12CIN OTG 

EATU CTLS PKTSIZEWIDTH XFERSIZEWIDTH 
YPE RE UPT TSEL EN 


Description 


DFIFODEPTH DFIFO Depth (DfifoDepth minus 
EP_LOC_CNT) This value is in terms of 32- 
bit words. 


m Minimum value is 32 


m Maximum value is 32,768 


OTG_ENABLE_LPM OTG_ENABLE_LPM 
LPM mode specified for Mode of Operation 


OTG_BC_SUPPORT OTG_BC_SUPPORT This bit indicates the HS 


OTG controller support for Battery Charger. 

a0 - No Battery Charger Support 

a 1 - Battery Charger support present. 
OTG_ENABLE_HSIC OTG_ENABLE_HSIC 


HSIC mode specified for Mode of Operation 


Value Range: 0-1 
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RSTTYPE 


OPTFEATURE 


VNDCTLSUPT 


I2CINTSEL 


SC7731E Design Specification 
a 1: HSIC-capable with shared UTMI PHY 
interface 
a 0: Non-HSIC-capable 
OTG_ADP_SUPPORT 


This bit indicates whether ADP logic is 
present within or external to the HS OTG 
controller 


a 0 — No ADP logic present with HS OTG 
controller 


a 1- ADP logic is present along with HS OTG 
controller. 


Reset Style for Clocked always Blocks in RTL 
(RstType) 


a 1’b0: Asynchronous reset is used in the 
core 


m1’b1: Synchronous reset is used in the 
core 


Optional Features Removed (OptFeature) 
Indicates whether the User ID register, 
GPIO interface ports, and SOF toggle and 
counter ports were removed for gate count 
optimization by enabling Remove Optional 
Features? during coreConsultant 
configuration. 


a 1’b0: No 
a 1'b1: Yes 


Vendor Control Interface Support 
(VndctlSupt) 


m 1’b0: Vendor Control Interface is not 
available on the core. 


m 1’b1: Vendor Control Interface is 
available. 


12C Selection (I2CIntSel) 


m 1’b0: l2C Interface is not available on the 
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core. 
m 1’b1: l2C Interface is available on the core. 


OTG Function Enabled (OtgEn) The 
application uses this bit to indicate the 
DWC_otg core’s OTG capabilities. 


a 1’b0: Not OTG capable 


a 1’b1: OTG Capable 


PKTSIZEWIDTH 3’b110 Width of Packet Size Counters 

(PktSizeWidth) 

= 3’b000: 4 bits 

= 3’b001: 5 bits 

= 3’b010: 6 bits 

m 3’b011: 7 bits 

m 3'b100: 8 bits 

= 3’b101: 9 bits 

a 3’b110: 10 bits 

a Others: Reserved 


XFERSIZEWIDTH [3:0] 4’b1000 Width of Transfer Size Counters 
(XferSizeWidth) 
»4’b0000: 11 bits 
m 4’b0001: 12 bits ... 
= 4’b1000: 19 bits 
a Others: Reserved 


6.17.4.2.17 GHWCFG4 
Description: (Global Hardware Configuration 4) 
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0x0050 Global Hardware Configuration 4(fe00_8020) GHWCFG4 


DEDF 

SESS BVAL AVAL 
IFO IDDG 

ENDF IDFLT IDFL NUMCTLEPS 
MOD FLTR 


7 


Reserved 


Type Reset Description 
Value 
SCATTER/GATHER [31] e 1'b0: Non Dynamic configuration 
DMA 
e 1'b1: Dynamic configuration 


SCATTER/GATHER [30] e 1'b0: Non-Scatter/Gather DMA 
DMA configuration 
CONFIGURATION 
e 1'b1: Scatter/Gather DMA configuration 


[29:26] e 0:1 IN Endpoint 


e 1:2 IN Endpoints 


15:16 IN Endpoints 


DEDFIFOMODE Enable Dedicated Transmit FIFO for device 
IN Endpoints (DedFifoMode) 
m 1’b0: Dedicated Transmit FIFO Operation 
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not enabled. 
a 1’b1: Dedicated Transmit FIFO Operation 
a oe 
SESSENDFLTR PAG atep 
: Filter 
BVALIDFLTR : No filter 
AVALIDFLTR : No filter 


VBUSVALIDFLTR : No filter 


: Filter 


IDDGFLTR : No filter 
: Filter 


NUMCTLEPS Number of Device Mode Control Endpoints 
in Addition to Endpoint 0 (NumCtlEps) 
Range: 0-15 


PHYDATAWIDTH UTMI+ PHY/ULPI-to-Internal UTMI+ 
Wrapper Data Width (PhyDataWidth) 
When a ULPI PHY is used, an internal 
wrapper converts ULPI to UTMI+. 
m2’b00: 8 bits 
m 2’b01: 16 bits 
m 2’b10: 8/16 bits, software selectable 
m Others: Reserved 


Reserved 


AHBFREQ Minimum AHB Frequency Less Than 60 
MHz (AhbFreq) 


a 1’b0: No 


m 1’b1: Yes 
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ENABLEPWROPT Enable Partial Power Down 
m 1’b0: Partial Power Down Not Enabled 
a 1’b1: Partial Power Down Enabled 


NUMDEVPERIOEPS Number of Device Mode Periodic IN 
Endpoints (NumDevPerioEps) 


Range: 0-15 


6.17.4.2.18 HPTXFSIZ 
Description: (Host Periodic Transmit FIFO Size Register ) 


0x0100 Host Periodic Transmit FIFO Size Register(0200_OC6E) HPTXFSIZ 
ed >, NY  YYăġOSO 


Type RW 


PTxFStAddr 


Type Reset Description 
Value 


PTxFSize [31:16] 16’b200 | Host Periodic TxFIFO Depth (PTxFSize) This 
value is in terms of 32-bit words. 
m Minimum value is 16 
m Maximum value is 32,768 The power-on 
reset value of this register is specified as 
the Largest Host Mode Periodic Tx Data 
FIFO Depth 
you can write a new value in this field. 
Programmed values must not exceed the 
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re ee a 


PTxFStAddr [15:0] 16’bC6E | Host Periodic TxFIFO Start Address 
(PTxFStAddr) The power-on reset value of 
this register is the sum of the Largest Rx 
Data FIFO Depth and Largest Non-periodic 
Tx Data FIFO Depth 
mOTG_RX_DFIFO_DEPTH + 
OTG_TX_HNPERIO_DFIFO_DEPTH 
you can write a new value in this 
field.Programmed values must not exceed 
the power-on value 


6.17.4.2.19 DPTXFSIZn 
Description: (Device IN Endpoint Transmit FIFO Size Register n) 


0x0104h+(n-1)*04h IN Endpoint Tx FIFO Size n DPTXFSIZn 


INEPnTxFDep 
“~ res, Pree eee eee 
(el cae is st Pc Fs el ia 
eel INEPnTxFStAddr 
bad 


16’h300 


eld Type Reset Description 
Value 


INEPnTxFDep [31:16] | R/W 16’h300 | IN Endpoint TxFIFO Depth (INEPnTxFDep) 
This value is in terms of 32-bit words. 
Minimum value is 16 Maximum value is 
32,768 The power-on reset value of this 
register is specified as the Largest IN 
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Endpoint FIFO number Depth. 

you can write a new value in this field. 
Programmed values must not exceed the 
power-on value 


INEPNTXFSTADDR [15:0] 16’h300 | iN Endpoint FIFO Transmit RAM Start 
Address (INEPnTxFStAddr) This field 
contains the memory start address for IN 
endpoint Transmit FIFOn (0 < n <= 15). The 
power-on reset value of this register is 
calculated according to the following 
formula: OTG_RX_DFIFO_DEPTH + SUM of 
OTG_TX_DINEP_DFIFO_DEPTH_’x’ (where x 
= Oton-1) If at POR the calculated value 
(C) exceeds 65535, then the Reset value 
becomes Reset Value(A) = (C — 65536). 
Example: If start address of IN endpoint 
FIFO 1 is OTG_RX_DFIFO_DEPTH + 
OTG_TX_DINEP_DFIFO_DEPTH_ 0 and start 
address of IN endpoint FIFO 2 is 
OTG_RX_DFIFO_DEPTH + 
OTG_TX_DINEP_DFIFO_DEPTH_0O+ 
OTG_TX_DINEP_DFIFO_DEPTH_ 1. 

If you have calculated or programmed a 
new value for RxFIFO depth or TX FIFO 
depths, you can program their values 
according to the above formula. 
Programmed values must not exceed the 
power-on value. 


6.17.4.2.20 HCFG 
Description: (Host Configuration Register ) 
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0x0400 Host Configuration Register HCFG 


Mod PerSc 
Desc 
eChT Reserved hedE FrListEn Reserved 
imEn 
| 


Ena3 
ie FSLSS 
ResValid 2KHz Reserved FSLSPclkSel 


eal 


eld Type Reset Description 
Value 


Modschtimen [31] ay Mode Change Ready Timer Enable 
(ModeChTimEn) This bit is used to enable 
or disable the host core to wait for 200 PHY 
clock cycles at the end of Resume to 
change the opmode signal to the PHY to 00 
after Suspend or LPM. 

m 1’b0: The Host core waits for either 200 
PHY clock cycles or a linestate of SEO at the 
end of resume to change the opmode from 
2’b10 to 2’b00. 

m 1’b1: The Host core waits only for a 
linestate of SEO at the end of resume to 
change the opmode from 2’b10 to 2’b00. 


BErecnegene [26] ay ane Enable Periodic Scheduling (PerSchedEna) 
Applicable in Scatter/Gather DMA mode 
only. Enables periodic scheduling within the 
core. Initially, the bit is reset. The core will 
not process any periodic channels. As soon 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 710 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


as this bit is set, the core will get ready to 
start scheduling periodic channels. In non 
Scatter/Gather DMA mode, this bit is 
reserved. 


FeLigtEn [ASA RN ae Frame List Entries (FrListEn). The value in 
the register specifies the number of entries 
in the Frame list. This field is valid only in 
Scatter/Gather DMA mode. ° 2’b00: 8 
Entries ° 2’b01:16 Entries ° 2’b10: 32 
Entries ° 2’b11: 64 Entries In modes other 
than Scatter/Gather DMA mode, these bits 
are reserved. 


DESCDMA [23] RW Vbo Enable Scatter/gather DMA in Host mode 
(DescDMA), the application can set this bit 
during initialization to enable the 
Scatter/Gather DMA operation. NOTE: 
This bit must be modified only once after a 
reset. The following combinations are 
available for programming: 

m GAHBCFG.DMAEn=0, HCFG.DescDMA=0 
=> Slave mode 

m GAHBCFG.DMAEn=0, HCFG.DescDMA=1 
=> Invalid 

m GAHBCFG.DMAEn=1, HCFG.DescDMA=0 
=> Buffered DMA mode 

m GAHBCFG.DMAEn=1, HCFG.DescDMA=1 
=> Scatter/Gather DMA mode In non 
Scatter/Gather DMA mode, this bit is 
reserved. 


Reaal PS 2]. | aa Bae Resume Validation Period (ResValid) This 
field is effective only when 
HCFG.Ena32KHzS is set. It controls the 
resume period when the core resumes 
from suspend. The core counts the ResValid 
number of clock cycles to detect a valid 
resume when this is set. 
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EnaBakhzs Enable 32-KHz Suspend Mode (Ena32KHzS) 
This bit can only be set if the USB 1.1 Full- 
Speed Serial Transceiver Interface has been 
selected. If USB 1.1 Full-Speed Serial 
Transceiver Interface has not been 
selected, this bit must be zero. When the 
USB 1.1 Full-Speed Serial Transceiver 
Interface is chosen and this bit is set, the 
core expects the 48-MHz PHY clock to be 
switched to 32 KHz during a suspend. 


FSLSSUpP [2] FDO FS- and LS-Only Support (FSLSSupp) The 
application uses this bit to control the 
core’s enumeration speed. Using this bit, 
the application can make the core 
enumerate as a FS host, even if the 
connected device supports HS traffic. Do 
not make changes to this field after initial 
programming. m1’b0: HS/FS/LS, based on 
the maximum speed supported by the 
connected device m1’b1: FS/LS-only, even if 
the connected device can support HS 


FSLSPelkSel [1:0] | RY 2'b0 FS/LS PHY Clock Select (FSLSPclkSel) When 
the core is in FS Host mode 
m 2’b00: Internal PHY clock is running at 
30/60 MHZ (For UTMI+/ULPI PHY 
Interfaces) 
m 2’b01: Internal PHY clock is running at 
48MHZ (For 1.1 FS transceiver Interface) 
m Others: Reserved When the core is in LS 
Host mode 
m 2’b00: Internal PHY clock is running at 
30/60 MHZ (For UTMI+/ULPI PHY 
Interfaces) 
m 2’b10: Internal PHY clock is running at 6 
MHZ and the external clock is running at 
48MHZ. When you select a 6 MHz clock 
during LS Mode, you must do a soft reset 
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(for 1.1 FS transceiver Interface) 


m Others: Reserved Notes: 


m When Core in FS mode, the internal and 
external clocks have the same frequency. 


m When Core in LS mode, - If FSLSPclkSel = 
2’b00: Internal and external clocks have the 
same frequency - If FSLSPclkSel = 2’b10: 
Internal clock is divided by eight version of 
external 48 MHz clock (utmifs_ clk). 


6.17.4.2.21 HFIR 
Description: (Host Frame Interval Register ) 


0x0404 Host Frame Interval Register(0000_ea60) 


HFIR 
Reserved RidCt 


pe 


Frint 


Type RW 


Type Reset Description 
Value 


HERBIG) [16] Reload Control in This bit allows 
dynamic reloading of the HFIR register 
during runtime. *1’b0: The HFIR cannot be 
reloaded dynamically °1’b1: the HFIR can 
be dynamically reloaded during runtime. 
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This bit needs to be programmed during 
initial configuration and its value must not 
be changed during runtime. 


PerSchedEna [26] a 1'bO Enable Periodic Scheduling (PerSchedEna) 
Applicable in Scatter/Gather DMA mode 
only. Enables periodic scheduling within the 
core. Initially, the bit is reset. The core will 
not process any periodic channels. As soon 
as this bit is set, the core will get ready to 
start scheduling periodic channels. In non 
Scatter/Gather DMA mode, this bit is 
reserved. 


Eni [15:0]. | RW 16'heaso Frame Interval (Frint) The value that the 
application programs to this field specifies 
the interval between two consecutive SOFs 
(FS) or micro-SOFs (HS) or Keep-Alive 
tokens (LS). This field contains the number 
of PHY clocks that constitute the required 
frame interval. The default value set in this 
field for a FS operation when the PHY clock 
frequency is 60 MHz. The application can 
write a value to this register only after the 
Port Enable bit of the Host Port Control and 
Status register (HPRT.PrtEnaPort) has been 
set. If no value is programmed, the core 
calculates the value based on the PHY clock 
specified in the FS/LS PHY Clock Select field 
of the Host Configuration register 
(HCFG.FSLSPclkSel). Do not change the 
value of this field after the initial 
configuration. 

m 125 us * (PHY clock frequency for HS) 
m 1 ms * (PHY clock frequency for FS/LS) 


6.17.4.2.22 HFNUM 


Description: (Host Frame Number/Frame Time Remaining Register ) 
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0x0408 Host Frame Number/Frame Time Remainng Register(0003_ffff) 


FrRem 


Type 


FrNum 


Type 


Type Reset Description 
Value 


praem [lel Frame Time Remaining (FrRem) Indicates 
the amount of time remaining in the 
current microframe (HS) or frame (FS/LS), 
in terms of PHY clocks. This field 
decrements on each PHY clock. When it 
reaches zero, this field is reloaded with the 
value in the Frame Interval register and a 
new SOF is transmitted on the USB. 


Feum [Tso] TO DAPRE Frame Number (FrNum) This field 
increments when a new SOF is transmitted 
on the USB, and is reset to O when it 
reaches 16’h3FFF. 


6.17.4.2.23  HPTXSTS 
Description: (Host Periodic Transmit FIFO/Queue Status Register ) 
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0x0410 Host Periodic Transmit FIFO/Queue Status Register(0008_0200) HPTXSTS 


PTxQTop 


Type 


PTxQSpcAvail 


PTxFSpcAvail 


Type 


Type Reset 
Value 


PTxQTop [31:24] . 16’h8 


PTxQSpcAvail [23:16] = | 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 716 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Description 


Top of the Periodic Transmit Request 
Queue (PTxQTop) This indicates the entry 
in the Periodic Tx Request Queue that is 
currently being processes by the MAC. This 
register is used for debugging. 


a Bit [31]: Odd/Even (micro)frame - 1’b0: 
send in even (micro)frame - 1’b1: send in 
odd (micro)frame 


a Bits [30:27]: Channel/endpoint number 
m Bits [26:25]: Type 

- 2’bO0: IN/OUT 

- 2’b01: Zero-length packet 

- 2’b10: CSPLIT 

- 2’b11: Disable channel command 


a Bit [24]: Terminate (last entry for the 
selected channel/endpoint) 


Periodic Transmit Request Queue Space 
Available (PTxQSpcAvail) Indicates the 
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number of free locations available to be 
written in the Periodic Transmit Request 
Queue. This queue holds both IN and OUT 
requests. 


m 8’hO: Periodic Transmit Request Queue is 
full 


m 3'h1: 1 location available 


m 3'h2: 2 locations available 


a /: N locations available (0 < ^< 16) 


m Others: Reserved 


Bie oa Periodic Transmit Data FIFO Space 


Available (PTxFSpcAvail) Indicates the 
number of free locations available to be 
written to in the Periodic TxFIFO. Values 
are in terms of 32-bit words 


m 16’h0: Periodic TxFIFO is full 
a 16’h1: 1 word available 


m 16’h2: 2 words available 


a 16’h/: n words available (where 0 S n< 
32,768) 


m 16’h8000: 32,768 words available 


m Others: Reserved 


6.17.4.2.24 HAINT 
Description: (Host All Channels Interrupt Register ) 
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0x0414 Host All Channels Interrupt Register(0000_0000) HAINT 


Reserved 


Type 


HAINT 


Type 


Type Reset Description 
Value 
| n "O aN Sic 


PAINT [15:0] #6 RQ Channel Interrupts (HAINT) One bit per 
channel: Bit O for Channel O, bit 15 for 
Channel 15 


6.17.4.2.25 HAINTMSK 
Description: (Host All Channels Interrupt Mask Register ) 
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0x0418 Host All Channels Interrupt Mask Register(0000_0000) HAINT 


Reserved 


Type 


HAINTMsk 


Type RW 


Type Reset Description 
Value 
| n a ‘sce 


BAINTMSK [15:0] #6 RQ Channel Interrupt Mask (HAINTMsk) One 
bit per channel: Bit O for channel O, bit 15 
for channel 15 


6.17.4.2.26 HFLBADDR 
Description: (Host All Channels Interrupt Mask Register ) 
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0x041C Host Frame List Base Address Register(0000_0000) HFLBADDR 


SADDROFFRLIST 


Type 


SADDROFFRLIST 


Type RW 


Type Reset Description 
Value 


SALDRQEFRUST EO} RNY The starting address of the Frame list. This 
register is used only for Isochronous and 
Interrupt Channels. 


6.17.4.2.27  HPRT 
Description: (Host Port Control and Status Register ) 
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0x0440 Host Frame List Base Address Register(0000_0000) HPRT 


PrtTst 


Reserved PrtSpd 
Ctl 


Type RW 


Rese PrtRs PrtSu PrtRe PrtEn PrtEn 
PrtTstCtl PrtLnSts 
rved Chng 
Type R_W R_W in 
2S S_SC 


eld Type Reset | Description 
Value 


[18:17] on Port Speed (PrtSpd) Indicates the speed 

of the device attached to this port. 
m 2’b00: High speed 
m 2’b01: Full speed 
m 2’b10: Low speed 
w2’b11: Reserved 

Preretcy [16:13] | RW Tho Port Test Control (PrtTstCtl) The 
application writes a nonzero value to this 
field to put the port into a Test mode, 
and the corresponding pattern is signaled 
on the port. 
m 4’ b0000: Test mode disabled 
m 4’b0001: Test_J mode 
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= 4’b0010: Test_K mode 

= 4’b0011: Test_SEO_NAK mode 
m 4’b0100: Test_Packet mode 

= 4’b0101: Test_Force_Enable 
m Others: Reserved 


PERE [12] RW SC Port Power (PrtPwr) The application uses 
this field to control power to this port 
(write 1'b1 to set to 1'b1 and write 1'bO 
to set to 1'b0), and the core can clear this 
bit on an over current condition. 
m 1’b0: Power off 
m 1’b1: Power on 

priuat [11:10] ane Port Line Status (PrtLnSts) Indicates the 
current logic level USB data lines 
m Bit [10]: Logic level of D+ 
a Bit [11]: Logic level of D- 


OOOO O PENT | reserved 


PIERSE RY ane Port Reset (PrtRst) When the application 
sets this bit, a reset sequence is started 
on this port. The application must time 
the reset period and clear this bit after 
the reset sequence is complete. 

m 1’b0: Port not in reset 

m 1’b1: Port in reset 

To start a reset on the port, the 
application must leave this bit set for at 
least the minimum duration mentioned 
below, as specified in the USB 2.0 
specification, Section 7.1.7.5. The 
application can leave it set for another 10 
ms in addition to the required minimum 
duration, before clearing the bit, even 
though there is no maximum limit set by 
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the USB standard. 
m High speed: 50 ms 


= Full speed/Low speed: 10 ms 


Port Suspend (PrtSusp) The application 
sets this bit to put this port in Suspend 
mode. The core only stops sending SOFs 
when this is set. To stop the PHY clock, 
the application must set the Port Clock 
Stop bit, which asserts the suspend input 
pin of the PHY. The read value of this bit 
reflects the current suspend status of the 
port. This bit is cleared by the core after a 
remote wakeup signal is detected or the 
application sets the Port Reset bit or Port 
Resume bit in this register or the 
Resume/Remote Wakeup Detected 
Interrupt bit or Disconnect Detected 
Interrupt bit in the Core Interrupt register 
(GINTSTS.WkUpInt or 
GINTSTS.Disconnint, respectively). 


m 1’b0: Port not in Suspend mode 


m 1’b1: Port in Suspend mode 


Port Resume (PrtRes) The application sets 
this bit to drive resume signaling on the 
port. The core continues to drive the 
resume signal until the application clears 
this bit. If the core detects a USB remote 
wakeup sequence, as indicated by the 
Port Resume/Remote Wakeup Detected 
Interrupt bit of the Core Interrupt register 
(GINTSTS.WkUpInt), the core starts 
driving resume signaling without 
application intervention and clears this 
bit when it detects a disconnect 
condition. The read value of this bit 
indicates whether the core is currently 
driving resume signaling. 


m 1’b0: No resume driven 
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a 1’b1: Resume driven 


When LPM is enabled and the core is in 
the L1 (Sleep) state, setting this bit results 
in the following behavior: The core 
continues to drive the resume signal until 
a pre-determined time specified in the 
GLPMCFG.HIRD_Thres[3:0] field. If the 
core detects a USB remote wakeup 
sequence, as indicated by the Port L1 
Resume/Remote L1 Wakeup Detected 
Interrupt bit of the Core Interrupt register 
(GINTSTS.L1WkUpInt), the core starts 
driving resume signaling without 
application intervention and clears this 
bit at the end of the resume. The read 
value of this bit indicates whether the 
core is currently driving resume signaling. 


m 1’b0: No resume driven 


a 1’b1: Resume driven 


PrtOvrCurrAct Port Overcurrent Active (PrtOvrCurrAct) 


Indicates the overcurrent condition of the 
port. 


m 1’b0: No overcurrent condition 


a 1’b1: Overcurrent condition 


PrtEnChng R_SS_ WC 


7 
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Port Enable/Disable Change (PrtEnChng) 
The core sets this bit when the status of 
the Port Enable bit [2] of this register 
changes. 


Port Enable (PrtEna) A port is enabled 
only by the core after a reset sequence, 
and is disabled by an overcurrent 
condition, a disconnect condition, or by 
the application clearing this bit. The 
application cannot set this bit by a 


Eau erne oe Port Overcurrent Change 
(PrtOvrCurrChng) The core sets this bit 
when the status of the Port Overcurrent 
Active bit (bit 4) in this register changes. 
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register write. It can only clear it to 
disable the port. This bit does not trigger 
any interrupt to the application. 

m 1’b0: Port disabled 

m 1’b1: Port enabled 


PrtConnDet R_SS_WC Port Connect Detected (PrtConnDet) The 
core sets this bit when a device 
connection is detected to trigger an 
interrupt to the application using the 
Host Port Interrupt bit of the Core 
Interrupt register (GINTSTS.Prtint). The 
application must write a 1 to this bit to 
clear the interrupt. 


PrtConnSts 1’bO Port Connect Status (PrtConnSts) 
m0: No device is attached to the port. 
m 1: A device is attached to the port. 


6.17.4.2.28 HCCHARn 
Description: (Host Channel-n Characteristics Register ) 


0x0500 + n*20 Host Channel-n Characteristics Register(0000_0000) HCCHARn 


g [| ea Ea Ei 
a. a aaa [= | 


H WwW 
Type C_SC 


si a COE 
aad (ee 
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Value 


| l 


k 


. 


“ S 
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Description 


Channel Enable (ChEna) When 
Scatter/Gather mode is enabled 


m 1’b0: Indicates that the descriptor 
structure is not yet ready. 


a 1’b1: Indicates that the descriptor 
structure and data buffer with data is 
setup and this channel can access the 
descriptor. When Scatter/Gather mode is 
disabled This field is set by the application 
and cleared by the OTG host. 


m 1’b0: Channel disabled 


a 1’b1: Channel enabled 


Channel Disable (ChDis) The application 
sets this bit to stop transmitting/receiving 
data on a channel, even before the 
transfer for that channel is complete. The 
application must wait for the Channel 
Disabled interrupt before treating the 
channel as disabled. 


Odd Frame (OddFrm) This field is set 
(reset) by the application to indicate that 
the OTG host must perform a transfer in 
an odd (micro)frame. This field is 
applicable for only periodic (isochronous 
and interrupt) transactions. 


m 1’b0: Even (micro)frame 
a 1’b1: Odd (micro)frame 


This field is not applicable for 
Scatter/Gather DMA mode and need not 
be programmed by the application and is 
ignored by the core. 


Device Address (DevAddr) This field 
selects the specific device serving as the 
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a ee ee 


MC/EC [2120] RW Multi Count (MC) / Error Count (EC) When 
the Split Enable bit of the Host Channel-n 
Split Control register (HCSPLTn.SpltEna) is 
reset (1’b0), this field indicates to the host 
the number of transactions that must be 
executed per microframe for this periodic 
endpoint. For non periodic transfers, this 
field is used only in DMA mode, and 
specifies the number packets to be 
fetched for this channel before the 
internal DMA engine changes arbitration. 
m 2’b00: Reserved This field yields 
undefined results. 
w2’b01: 1 transaction 
m2’b10: 2 transactions to be issued for 
this endpoint per microframe 
w2’b11: 3 transactions to be issued for 
this endpoint per microframe When 
HCSPLTn.SpltEna is set (1’b1), this field 
indicates the number of immediate retries 
to be performed for a periodic split 
transactions on transaction errors. This 
field must be set to at least 2’b01. 


EP TYPE a PR-W ane Endpoint Type (EPType) Indicates the 
transfer type selected. 
= 2’b00: Control 
a 2’b01: Isochronous 
w2’b10: Bulk 
m 2’b11: Interrupt 


LSpdDev [17] ROW mee Low-Speed Device (LSpdDev) This field is 
set by the application to indicate that this 
channel is communicating to a low-speed 
device. The application must program this 
bit when a low speed device is connected 
to the host through an FS HUB. The HS 
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OTG Host core uses this field to drive the 
XCVR_SELECT signal to 2’b11 while 
communicating to the LS Device through 
the FS hub. 

Note: In a peer to peer setup, the HS OTG 
Host core ignores this bit even if it is set 
by the application software. 


EPDIF [15] Row KDU Endpoint Direction (EPDir) Indicates 
whether the transaction is IN or OUT. 
m 1’b0: OUT 
a 1’b1: IN 

Enon [LAA RW and, Endpoint Number (EPNum) Indicates the 
endpoint number on the device serving as 
the data source or sink. 

MES [10:0]: RW gr ho Maximum Packet Size (MPS) Indicates the 
maximum packet size of the associated 
endpoint. 


6.17.4.2.29 HCSPLTn 
Description: (Host Channel-n Split Control Register) 
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0x0504+n*20 Host Frame List Base Address Register(0000_0000) HCSPLTn 


Reserved 
oa 


Type RW RW 


lial ica a 


Type Reset Description 
Value 


SpPEN [31] Split Enable (SpltEna) The application sets 
this field to indicate that this channel is 
enabled to perform split transactions. 


Comp5Splt [16] b Tbo Do Complete Split (CompSplt) The 
application sets this field to request the 
OTG host to perform a complete split 
transaction. 


NACOR [15414] | RW 2'b0 Transaction Position (XactPos) This field is 
used to determine whether to send all, 
first, middle, or last payloads with each 
OUT transaction. 2’b11: All. This is the 
entire data payload is of this transaction 
(which is less than or equal to 188 bytes). 

m 2’b10: Begin. This is the first data payload 
of this transaction (which is larger than 188 
bytes). 

m 2’b00: Mid. This is the middle payload of 
this transaction (which is larger than 188 
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bytes). 
m 2’b01: End. This is the last payload of this 
transaction (which is larger than 188 bytes). 


HubAddr [13:7] Hub Address (HubAddr) This field holds the 
device address of the transaction 
translator’s hub. 

Baga = mg Port Address (PrtAddr) This field is the port 
number of the recipient transaction 
translator. 


6.17.4.2.30 | HCINTn 
Description: (Host Channel-n Interrupt Register) 


0x0508+n*20 Host Channel-n Interrupt Register(0000_0000) HCINTn 


Reserved 


Type 


XCS_ Data Frm 
l BNAI BblEr XactE STAL AHBE ChHIt XferC 
Reserved XACT TglEr Ovru NYET ACK NAK 
J ERR ntr r rr L rr d ompl 
r n 


Type Rss | RSS | RSS | RSS | RSS | RSS | RSS | RSS | RSS | RSS | RSS | RSS | RSS | RSS 
_we | wc |wc |wc | wc | wc | wc |wc | wc | wc | wc | wc | wc | _wc 


Type Reset Description 
Value 


DESC_LST_ROLLIntr [13] R_SS_WC | 1’b0 : ; 
Descriptor rollover interrupt 
(DESC_LST_ROLLIntr) This bit is valid only 
when Scatter/Gather DMA mode is 
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XCS_XACT_ERR [12] 


BNAIntr 


DataTglErr 
BblErr 


R_SS_WC 


R_SS_WC 


R_SS_WC 
R_SS_WC 
R_SS_WC 


R_SS_WC 


1’b0 
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enabled. The core sets this bit when the 
corresponding channel’s descriptor list rolls 
over. For non Scatter/Gather DMA mode, 
this bit is reserved. 


Excessive Transaction Error 
(XCS_XACT_ERR) This bit is valid only when 
Scatter/Gather DMA mode is enabled. The 
core sets this bit when 3 consecutive 
transaction errors occurred on the USB bus. 
XCS_XACT_ERR will not be generated for 
Isochronous channels. For non 
Scatter/Gather DMA mode, this bit is 
reserved. 


BNA (Buffer Not Available) Interrupt 
(BNAIntr) This bit is valid only when 
Scatter/Gather DMA mode is enabled. The 
core generates this interrupt when the 
descriptor accessed is not ready for the 
Core to process. BNA will not be generated 
for Isochronous channels. For non 
Scatter/Gather DMA mode, this bit is 
reserved. 


Data Toggle Error (DataTglErr) In 
Scatter/Gather DMA mode, the interrupt 
due to this bit is masked in the core. 


Frame Overrun (FrmOvrun) In 
Scatter/Gather DMA mode, the interrupt 
due to this bit is masked in the core 


Babble Error (BblErr) In Scatter/Gather 
DMA mode, the interrupt due to this bit is 
masked in the core. 


Transaction Error (XactErr) Indicates one of 
the following errors occurred on the USB. 


m CRC check failure 


m Timeout 
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AHBErr 


ChHItd 
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m Bit stuff error 


m False EOP In Scatter/Gather DMA mode, 
the interrupt due to this bit is not set. 


NYET Response Received Interrupt (NYET) 
In Scatter/Gather DMA mode, the interrupt 
due to this bit is masked in the core. 


ACK Response Received/Transmitted 
Interrupt (ACK) In Scatter/Gather DMA 
mode, the interrupt due to this bit is 
masked in the core. 


NAK Response Received Interrupt (NAK) In 
Scatter/Gather DMA mode, the interrupt 
due to this bit is masked in the core. 


STALL Response Received Interrupt (STALL) 
In Scatter/Gather DMA mode, the interrupt 
due to this bit is masked in the core. 


AHB Error (AHBErr) This is generated only 
in DMA mode when there is an AHB error 
during AHB read/write. The application can 
read the corresponding channel’s DMA 
address register to get the error address. 


Channel Halted (ChHItd) In non 
Scatter/Gather DMA mode, it indicates the 
transfer completed abnormally either 
because of any USB transaction error or in 
response to disable request by the 
application or because of a completed 
transfer. In Scatter/Gather DMA mode, this 
indicates that transfer completed due to 
any of the following 


m EOL being set in descriptor 
m AHB error 
m Excessive transaction errors 


m İn response to disable request by the 
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application 
m Babble 
m Stall 


MmerCOmp) RSS WE 159 Transfer Completed (XferCompl) For 
Scatter/Gather DMA mode, it indicates that 
current descriptor processing got 
completed with IOC bit set in its descriptor. 
In non Scatter/Gather DMA mode, it 
indicates that Transfer completed normally 
without any errors. 


6.17.4.2.31 HCINTMSKn 
Description: (Host Channel-n Interrupt Mask Register ) 


0x050C+n*20 Host Channel-n Interrupt Mask Register(0000_0000) HCINTMSKn 


Reserved 


z BNAI XactE 
Reser BblEr Nyet Stall ChHIt 
Reserved ial ntrM Ovru 
rMsk dMsk 
nMsk 


= = peer. | Ee] ee ee fe fall Fie il ial 


eta Type Reset | Description 
Value 
DESE tot ROLUN [13] a Tbo Descriptor rollover interrupt Mask 
register (DESC_LST_ROLLIntrMsk) This 
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bit is valid only when Scatter/Gather 
DMA mode is enabled. In non 
Scatter/Gather DMA mode, this bit is 
reserved. 


e 


BNA (Buffer Not Available) Interrupt 
mask register (BNAIntrMsk) This bit is 
valid only when Scatter/Gather DMA 
mode is enabled. In non Scatter/Gather 
DMA mode, this bit is reserved 


[12] 


BNAIntrMsk 
DataTglErrMsk [10] 


11] 
FrmOvrunMsk 
BblErrMsk 
7] 
5] 
3] 


F 
o 
(e) 


Data Toggle Error Mask (DataTglErrMsk) 
This bit is not applicable in 
Scatter/Gather DMA mode. 


Frame Overrun Mask (FrmOvrunMsk) 
This bit is not applicable in 
Scatter/Gather DMA mode. 


Babble Error Mask (BblErrMsk) This bit is 
not applicable in Scatter/Gather DMA 
mode. 


F 
o 
(e) 


Transaction Error Mask (XactErrMsk) 
This bit is not applicable in 
Scatter/Gather DMA mode 


NYET Response Received Interrupt Mask 
(NyetMsk) This bit is not applicable in 
Scatter/Gather DMA mode. 


NyetMsk 
AckMsk 
NakMsk 


StallMsk 
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ACK Response Received/Transmitted 
Interrupt Mask (AckMsk) This bit is not 
applicable in Scatter/Gather DMA mode. 


z= 
o 
(e) 


NAK Response Received Interrupt Mask 
(NakMsk) This bit is not applicable in 
Scatter/Gather DMA mode. 


XactErrMsk 


R_W 
RW 
R_W 
R_W 
RW 
R_W 
R_W 
R_W 
R_W 


STALL Response Received Interrupt Mask 
(StallMsk) This bit is not applicable in 


= 
o 
(e) 
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Paces [2] RoW ane AHB Error Mask (AHBErrMsk) Note: This 
bit is only accessible when 
OTG_ARCHITECTURE = 2 


om pee eee Pe Transfer Completed Mask 


6.17.4.2.32 HCTSIZn 


Description: (Host Channel-n Transfer Size Register ) 


0x0510+n*20 Host Channel-n Transfer Size Register(0000_0000) HCTSIZ 


DoPn 
8 


PktCnt XferSize 


Type RW RW RW RW 


XferSize 


Type RW 


Type Reset Description 
Value 


Horne [31] RN Do Ping (DoPng) This bit is used only for 
OUT transfers. Setting this field to 1 directs 
the host to do PING protocol. Note: Do not 
set this bit for IN transfers. If this bit is set 
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[20:23] R abe PID (Pid) The application programs this field 
with the type of PID to use for the initial 
transaction. The host maintains this field 
for the rest of the transfer. 

m 2’b00: DATAO 

m 2’b01: DATA2 

m 2’b10: DATA1 

a 2’b11: MDATA (non-control)/SETUP 
(control) 


PREGA pee Te) | 1on0 Packet Count (PktCnt) This field is 
programmed by the application with the 
expected number of packets to be 
transmitted (OUT) or received (IN). The 
host decrements this count on every 
successful transmission or reception of an 
OUT/IN packet. Once this count reaches 
zero, the application is interrupted to 
indicate normal completion.The width of 
this counter is specified as Width of Packet 
Counters during coreConsultant 
configuration (parameter 
OTG_PACKET_COUNT_WIDTH). 

Bile, KENY RW cn Transfer Size (XferSize) For an OUT, this 
field is the number of data bytes the host 
sends during the transfer. For an IN, this 
field is the buffer size that the application 
has Reserved for the transfer. The 
application is expected to program this 
field as an integer multiple of the maximum 
packet size for IN transactions (periodic and 
non-periodic).The width of this counter is 
specified as Width of Transfer Size 
Counters during coreConsultant 
configuration (parameter 
OTG_TRANS_COUNT_WIDTH). 
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6.17.4.2.33 HCDMAn 
Description: (Host Channel-n DMA Address Register ) 


0x0514+n*20 Host Channel-n DMA Address Register(0000_0000) HCDMAn 


DMAAddr 


Type RW 


DMAAddr 


Type RW 


Type Reset Description 
Value 


BMA Bre} | Bev DMA Address (DMAAddr) This field holds 
the start address in the external memory 
from which the data for the endpoint must 
be fetched or to which it must be stored. 
This register is incremented on every AHB 
transaction. 


6.17.4.2.34 HCDMABn 
Description: (Host Channel-n DMA Buffer Address Register ) 
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0x0514+n*20 Host Channel-n DMA Buffer Address Register(0000_0000) HCDMAn 


DMABAddr 


Type 


DMABAddr 


Type 


Type Reset Description 
Value 


BMAEBod [31:0] Holds the current buffer address. This 
register is updated as and when the data 
transfer for the corresponding end point is 
in progress. This register is present only in 
Scatter/Gather DMA mode. Otherwise this 
field is reserved. 


6.17.4.2.35 DCFG 
Description: (Device Configure ) 
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0x0800 Device Configuration Register(0000_0000) DCFGn 


(ee Fe a aU ice | cee 


Desc 
ResValid PerSchintvl EPMisCnt Reserved 
DMA 


EnDe Ena3 NZSts 
Reserved vOut PerFrint DevAddr 2KHz OUT DevSpd 
Nak HShk 


ka 


eld Type Reset Description 
Value 


ResValid [31:26] | RW 6’d2 Resume Validation Period (ResValid) This 
field controls the period when the core 
resumes from a suspend. When this bit is 
set, the core counts for the ResValid 
number of clock cycles to detect a valid 
resume. This field is effective only when 
DCFG.Ena32KHzSusp is set. 


PerSchintv! [25:24] | RW 2’hO Periodic Scheduling Interval (PerSchintvl) 
PerSchintvl must be programmed only for 
Scatter/Gather DMA mode. Description: 
This field specifies the amount of time the 
Internal DMA engine must allocate for 
fetching periodic IN endpoint data. Based 
on the number of periodic endpoints, this 
value must be specified as 25,50 or 75% of 
(micro)frame. 

m When any periodic endpoints are active, 
the internal DMA engine allocates the 
specified amount of time in fetching 
periodic IN endpoint data. 

m When no periodic endpoints are active, 
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EPMisCnt [22:18] | Rw 
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then the internal DMA engine services non- 
periodic endpoints, ignoring this field. 


m After the specified time within a 
(micro)frame, the DMA switches to fetching 
for non-periodic endpoints. 


a 2'b00: 25% of (micro)frame. 
a 2'b01: 50% of (micro)frame. 
a 2'b10: 75% of (micro)frame. 
a 2'b11: Reserved. 


Enable Scatter/Gather DMA in Device mode 
(DescDMA). When the Scatter/Gather DMA 
option selected during configuration of the 

RTL, the application can set this bit during 


initialization to enable the Scatter/Gather 


DMA operation. NOTE: This bit must be 


modified only once after a reset. The 
following combinations are available for 
programming: 


m GAHBCFG.DMAEn=0,DCFG.DescDMA=0 
=> Slave mode 


m GAHBCFG.DMAEn=0,DCFG.DescDMA=1 
=> Invalid 


m GAHBCFG.DMAEn=1,DCFG.DescDMA=0 
=> Buffered DMA mode 


m GAHBCFG.DMAEn=1,DCFG.DescDMA=1 
=> Scatter/Gather DMA mode 


IN Endpoint Mismatch Count (EPMisCnt) 
This field is valid only in shared FIFO 
operation. The application programs this 
filed with a count that determines when 
the core generates an Endpoint Mismatch 
interrupt (GINTSTS.EPMis). The core loads 
this value into an internal counter and 
decrements it. The counter is reloaded 
whenever there is a match or when the 
counter expires. The width of this counter 
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i | 
. ! 


DevAddr [10:4] 7’ho 


: | 


Enable Device OUT NAK (EnDevOutNak) 
This bit enables setting NAK for Bulk OUT 
endpoints after the transfer is completed 
when the core is operating in Device 
Descriptor DMA mode. 


m 1’b0: The core does not set NAK after 
Bulk OUT transfer complete 


m 1’b1: The core sets NAK after Bulk OUT 
transfer complete This bit is valid only 
when OTG_EN_DESC_DMA == 1’b1 


Periodic Frame Interval (PerFrint) Indicates 
the time within a (micro)frame at which the 
application must be notified using the End 
Of Periodic Frame Interrupt. This can be 
used to determine if all the isochronous 
traffic for that (micro)frame is complete. 


m 2’b00: 80% of the (micro)frame interval 
w2’b01: 85% 
a 2’b10: 90% 
w2’b11: 95% 


Device Address (DevAddr) The application 
must program this field after every 
SetAddress control command. 


Enable 32-KHz Suspend Mode (Ena32KHzS) 
When the USB 1.1 Full-Speed Serial 
Transceiver Interface is chosen and this bit 
is set, the core expects the 48-MHz PHY 
clock to be switched to 32 KHz during a 
suspend. This bit can only be set if USB 1.1 
Full-Speed Serial Transceiver Interface has 
been selected. If USB 1.1 Full-Speed Serial 
Transceiver Interface has not been 
selected, this bit must be zero. 


NZStsOUTHShk Non-Zero-Length Status OUT Handshake 
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(NZStsOUTHShk) The application can use 
this field to select the handshake the core 
sends on receiving a nonzero-length data 
packet during the OUT transaction of a 
control transfer’s Status stage. 


m 1’b1: Send a STALL handshake ona 
nonzero-length status OUT transaction and 
do not send the received OUT packet to the 
application. 


m 1’b0: Send the received OUT packet to 
the application (zero-length or nonzero- 
length) and send a handshake based on the 
NAK and STALL bits for the endpoint in the 
Device Endpoint Control register. 


Device Speed (DevSpd) Indicates the speed 
at which the application requires the core 
to enumerate, or the maximum speed the 
application can support. However, the 
actual bus speed is determined only after 
the chirp sequence is completed, and is 
based on the speed of the USB host to 
which the core is connected. 


a 2’b00: High speed (USB 2.0 PHY clock is 
30 MHz or 60 MHz) 


= 2’b01: Full speed (USB 2.0 PHY clock is 30 
MHz or 60 MHz) 


m 2’b10: Low speed (USB 1.1 FS transceiver 
clock is 48 MHz) 


m 2’b11: Full speed (USB 1.1 FS transceiver 
clock is 48 MHz) 


6.17.4.2.36 DCTL 
Description: (Device Control) 
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0x0804h Device Control(0000_0002) DCTL 


EnCo 
Reserved ntOn 


e 


CGNP GNPI SFTD 
INNA PInN TSTCT TNAK ISCO 
KSTS 


w] 


eld Type Reset Description 
Value 


EnContOnBNA [17] R_W 1’bO Enable Continue on BNA (EnContOnBNA) 
This bit enables the DWC_otg core to 
continue on BNA for Bulk OUT endpoints. 
With this feature enabled, when a Bulk 
OUT endpoint receives a BNA interrupt the 
core starts processing the descriptor that 
caused the BNA interrupt after the 
endpoint re-enables the endpoint. 

m 1'bO: After receiving BNA interrupt, the 
core disables the endpoint. When the 
endpoint is re-enabled by the application, 
the core starts processing from the 
DOEPDMA descriptor. 

m 1'b1: After receiving BNA interrupt, the 
core disables the endpoint. When the 
endpoint is re-enabled by the application, 
the core starts processing from the 
descriptor that received the BNA interrupt. 
This bit is valid only when 
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OTG_EN_DESC_DMA == 1'b1. It is a one- 
time programmable after reset bit like any 
other DCTL register bits. 


Set NAK automatically on babble 
(NakOnBble). The core sets NAK 
automatically for the endpoint on which 
babble is received. 


Ignore frame number for isochronous 
endpoints in case of Scatter/Gather DMA 
(IgnrFrmNum) Do NOT program 
IgnrFrmNum bit to 1'b1 when the core is 
operating in Threshold mode. Note: 


e When Scatter/Gather DMA mode is 
disabled, this field is used by the 
application to enable periodic transfer 
interrupt. The application can program 
periodic endpoint transfers for multiple 
(micro)frames. 


- 0: Periodic transfer interrupt feature is 
disabled; the application must program 
transfers for periodic endpoints every 
(micro)frame 


- 1: Periodic transfer interrupt feature is 
enabled; the application can program 
transfers for multiple (micro)frames for 
periodic endpoints. 


In non-Scatter/Gather DMA mode, the 
application receives transfer complete 
interrupt after transfers for multiple 
(micro)frames are completed. 


Global Multi Count (GMC) GMC must be 
programmed only once after initialization. 
Applicable only for Scatter/Gather DMA 
mode. This indicates the number of packets 
to be serviced for that end point before 
moving to the next end point. It is only for 
non-periodic end points. 


m 2’b00: Invalid. 
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m 2’b01: 1 packet. 
m 2’b10: 2 packets. 
m 2’b11: 3 packets. 


The value of this field automatically 
changes to 2'h1 when DCFG.DescDMA is 
set to 1. When Scatter/Gather DMA mode 
is disabled, this field is reserved and reads 


oe al NO 

PWRONPRGDONE [11] The application uses this bit to indicate that 
register programming is completed after a 
wake-up from Power Down mode. 

CGOUTNAK A write to this field clears the Global OUT 
NAK. 


SGOUTNAK A write to this field sets the Global OUT 
NAK. 
The application uses this bit to send a NAK 
handshake on all OUT endpoints. 
The application must set the this bit only 
after making sure that the Global OUT NAK 
Effective bit in the Core Interrupt Register 
(GINTSTS.GOUTNakEff) is cleared. 


CGNPINNAK WO 1’bO A write to this field clears the Global Non- 
periodic IN NAK. 


SGNPInNak [7] wo 1’bO Set Global Non-periodic IN NAK 
(SGNPInNak) A write to this field sets the 
Global Non-periodic IN NAK.The application 
uses this bit to send a NAK handshake on all 
non-periodic IN endpoints. The core can 
also set this bit when a timeout condition is 
detected on a non-periodic endpoint in 
shared FIFO operation. The application 
must set this bit only after making sure that 
the Global IN NAK Effective bit in the Core 
Interrupt Register (GINTSTS.GINNakEff) is 
cleared. 
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Test Control (TstCtl) 

a 3’b000: Test mode disabled 
a 3’b001: Test_J mode 

a 3’b010: Test_K mode 

a 3’b011: Test_SEO_NAK mode 
a 3’b100: Test_Packet mode 

a 3’b101: Test_Force_Enable 
m Others: Reserved 


e 1’b0: A handshake is sent based on the 
FIFO Status and the NAK and STALL bit 
settings. 


e 1’b1: No data is written to the RxFIFO, 
irrespective of space availability. Sends a 
NAK 


handshake on all packets, except on SETUP 
transactions. All isochronous OUT packets 
are dropped. 


e 1'bO: A handshake is sent out based on 
the data availability in the transmit FIFO. 


e 1'b1: A NAK handshake is sent out on all 
non-periodic IN endpoints, irrespective of 
the data availability in the transmit FIFO. 


The application uses this bit to signal the 
Usb otg core to do a soft disconnect. As 
long as this bit is set, the host does not see 
that the device is connected, and the 
device does not receive signals on the USB. 
The core stays in the disconnected state 
until the application clears this bit. 


The minimum duration for which the core 
must keep this bit set is specified in Table 
5.4. 


e 1’b0: Normal operation. When this bit is 
cleared after a soft disconnect, the core 
drives the phy_opmode_o signal on the 


Spreadtrum Communications, Inc., Confidential and Proprietary 746 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


UTMI+ to 2’b00, which generates a device 
connect event to the USB host. When the 
device is reconnected, the USB host 
restarts device enumeration. 

e 1’b1: The core drives the phy_opmode_o 
signal on the UTMI+ to 2’b01, which 
generates a device disconnect event to the 
USB host. 


RMTWKUPSIG When the application sets this bit, the core 
initiates remote signaling to wake the USB 
host. The application must set this bit to 
instruct the core to exit the Suspend state. 
As specified in the USB 2.0 specification, 
the application must clear this bit 1-15 ms 
after setting it. 


6.17.4.2.37 DSTS 


Description: (Device Status) 


0x0808h Device Status(reset 0x0000_0002) DSTS 


Passa Gz cc Te (calc T 


Reserved SOFFN 


"A 


L 


ERRT 
SUSP 
SOFFN Reserved ICER ENUMSPD 


ka 


Type Reset Description 
Value 
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SOFFN [21:8] 14’hO 


ip 
| | 
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Frame or Microframe Number of the 
Received SOF (SOFFN) When the core is 
operating at high speed, this field contains 
a microframe number. When the core is 
operating at full or low speed, this field 


contains a frame number. Note: This 


register may return a non zero value if read 
immediately after power on reset. In case 
the register bit reads non zero immediately 
after power on reset it does not indicate 
that SOF has been received from the host. 
The read value of this interrupt is valid only 
after a valid connection between host and 
device is established. 


Erratic Error (ErrticErr) The core sets this bit 
to report any erratic errors 
(phy_rxvalid_i/phy_rxvldh_i or 
phy_rxactive_iis asserted for at least 2 ms, 
due to PHY error) seen on the UTMI+. Due 
to erratic errors, the DWC_otg core goes 
into Suspended state and an interrupt is 
generated to the application with Early 
Suspend bit of the Core Interrupt register 
(GINTSTS.ErlySusp). If the early suspend is 
asserted due to an erratic error, the 
application can only perform a soft 
disconnect recover. 


Enumerated Speed (EnumSpd) Indicates 
the speed at which the DWC_otg core has 
come up after speed detection through a 
chirp sequence. 2’b00: High speed (PHY 
clock is running at 30 or 60 MHz) 


a 2’b01: Full speed (PHY clock is running at 
30 or 60 MHz) 


m 2’b10: Low speed (PHY clock is running at 
48 MHz, internal phy_clk at 6 MHz) 


m2’b11: Full speed (PHY clock is running at 


48 MHz) Low speed is not supported for 


BPBSPREADTRUM serait vesen specication 
a ee E E 


SUSPSTS 1’bO Suspend Status (SuspSts) In Device mode, 
this bit is set as long as a Suspend condition 
is detected on the USB. The core enters the 
Suspended state when there is no activity 
on the utmi_linestate signal for an 
extended period of time. The core comes 
out of the suspend: 

m When there is any activity on the 
utmi_linestate signal 

m When the application writes to the 
Remote Wakeup Signaling bit in the Device 
Control register (DCTL.RmtWkUpSig). 


6.17.4.2.38 DIEPMSK 
Description: (Device In Endpoint Mask) 


0x0810h Device In Endpoint Mask(reset 0x0000_0000) 


Reserved 


ka 


BNAI 
NINT TIME AHBE EPDI XFERC 
Reserved Reserved SBLD OMPL 


a (iad H m H 


Type Reset Description 
Value 
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A i ic xen 
NAKMSK [13] R/W 1’ho 1’b0: Mask interrupt 
pepe 1’b1: Unmask interrupt 
I ae lt 
BNAININTRMSK R/W 1’bO 1’b0: Mask interrupt 
ew pepe 1’b1: Unmask interrupt 
TXFIFOUNDRNMSK R/W 1’bO 1’b0: Mask interrupt 

ey ye 1’b1: Unmask interrupt 


I oo A 


INEPNAKEFFMSK 0: Mask interrupt 
: Unmask interrupt 
INTKNEPMISMSK : Mask interrupt 


: Unmask interrupt 


INTKNTXFEMPMSK : Mask interrupt 


: Unmask interrupt 
TIMEOUTMSK : Mask interrupt 
nell : Unmask interrupt 
AHBERRMSK : Mask interrupt 
wg : Unmask interrupt 
EPDISBLDMSK : Mask interrupt 
oO : Unmask interrupt 
XFERCOMPLMSK : Mask interrupt 
endl : Unmask interrupt 


6.17.4.2.39 DOEPMSK 
Description: (Device Out Endpoint Mask) 
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0x0814h Device Out Endpoint Mask(reset 0x0000_0000) 


Reserved 


BBLE SETU AHBE 
Rese NYET 
Reserved PMS RRM 
rved MSK MSK 
MSK 
SK 
ki a | O DD D Soe 


Type Reset Description 
Value 


NYETMSK [14] : Mask interrupt 
PS poe 
NAKMSK [13] R/W 1’ho : Mask interrupt 
-Nre 
BBLEERRMSK [12] 1’bO : Mask interrupt 
Se P E 
ee a a 
BNAOUTINTRMSK R/W T’bO T’bO: Mask interrupt 
ey ye 1’b1: Unmask interrupt 
OUTPKTERRMSK R/W 1’bO 1’bO: Mask interrupt 
e— epee 1’b1: Unmask interrupt 
ee 
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BACK2BACKSETUP R/W 1’b0 1’b0: Mask interrupt 
1’b1: Unmask interrupt 


a ee ee 


OUTTKNEPDISMSK Applies to control endpoints only. 
1’b0: Mask interrupt 
1’b1: Unmask interrupt 
SETUPMSK Applies to control endpoints only. 
1’b0: Mask interrupt 
1’b1: Unmask interrupt 


AHBERRMSK 1’b0: Mask interrupt 
"= E 1’b1: Unmask interrupt 
EPDISBLDMSK [1] R/W 1’b0: Mask interrupt 
ws 1’b1: Unmask interrupt 
XFERCOMPLMSK R/W 1’b0: Mask interrupt 
e— 1’b1: Unmask interrupt 


6.17.4.2.40 DAINT 
Description: (Device All Interrupt) 
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0x0818h Device All Interrupt(reset 0x0000_0000) DAINT 


ic rmrrrrC COC“ De 


InEpInt 


k Description 
OUTEPINT [31:16] One bit per OUT endpoint: 
Bit 16 for OUT endpoint 0, bit 31 for OUT 
aaa — 
INEPINT [15:0] One bit per IN Endpoint: 
7 RS Bit O for IN endpoint 0, bit 15 for endpoint 
15 


6.17.4.2.41 DAINTMSK 


Description: (Device All Interrupt) 
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0x081Ch Device All Interrupt Mask(reset 0x0000_0000) DAINTMSK 


OutEpMsk 


INEPMSK 


RW 


Reset Description 
Value 


OUTEPMSK [31:16] | R/W 16’hO One per OUT Endpoint: 
Bit 16 for OUT EP O, bit 31 for OUT EP 15 
1’b0: Mask interrupt 
1’b1: Unmask interrupt 
INEPMSK [15:0] | R/W One bit per IN Endpoint: 
Bit O for IN EP O, bit 15 for IN EP 15 
1’b0: Mask interrupt 
1’b1: Unmask interrupt 


6.17.4.2.42 DVBUSPULSE 
Description: (Device VBUS Pulsing Time Register ) 
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0x082Ch Device VBUS Pulsing Time Register (0x0000_0000) DVBUSPULSE 


Reserved 


| RW 


Reserved DVBUSPulse 


Type RW 


Type Reset Description 
Value 


DVBUSPulse [11:0] | RW 12’hO Device Veus Pulsing Time (DVBUSPulse) 
Specifies the Vsus pulsing time during SRP. 
This value equals: Vsus pulsing time in PHY 
clocks / 1,024 The value you use depends 
whether the PHY is operating at 30 MHz 
(16-bit data width) or 60 MHz (8-bit data 
width). 


6.17.4.2.43 DTHRCTL 
Description: (Device Threshold Control Register) 
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0x0830h Device Threshold Control Register (0x0000_0000) DTHRCTL 


ArbPr Rese 
Reserved RxThrLen 
kEn rved 


ISOT NonlS 
Reserved AHBThrRatio TxThrLen hre OThr 
rEn 


| 


eld Type Reset Description 
Value 


ArbPrkEn [27] Arbiter Parking Enable ee This bit 
controls internal DMA arbiter parking for IN 
endpoints. When thresholding is enabled 
and this bit is set to one, then the arbiter 
parks on the IN endpoint for which there is 
a token received on the USB. This is done to 
avoid getting into underrun conditions. By 
default the parking is enabled. 


ee E 


RxThrLen [25:17] | RW 9’h8 Receive Threshold Length (RxThrLen) This 
field specifies Receive thresholding size in 
DWORDS. This field also specifies the 
amount of data received on the USB before 
the core can start transmitting on the AHB. 
The threshold length has to be at least 
eight DWORDS. The recommended value 
for ThrLen is to be the same as the 
programmed AHB Burst Length 
(GAHBCFG.HBstLen). 
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RxThrEn [16] Receive Threshold Enable (RxThrEn) When 
this bit is set, the core enables thresholding 
in the receive direction. Note: Synopsys 
recommends that you do not enable 
RxThrEn, because it may cause issues in the 
RxFIFO especially during error conditions 
such as RxError and Babble. 


AHBThrRatio [12:11] | R_W 2’bO AHB Threshold Ratio (AHBThrRatio) These 
bits define the ratio between the AHB 
threshold and the MAC threshold for the 
transmit path only. The AHB threshold 
always remains less than or equal to the 
USB threshold, because this does not 
increase overhead. Both the AHB and the 
MAC threshold must be DWORD-aligned. 
The application needs to program TxThrLen 
and the AHBThrRatio to make the AHB 
Threshold value DWORD aligned. If the AHB 
threshold value is not DWORD aligned, the 
core might not behave correctly. When 
programming the TxThrLen and 
AHBThrRatio, the application must ensure 
that the minimum AHB threshold value 
does not go below 8 DWORDS to meet the 
USB turnaround time requirements. 

m 2'b00: AHB threshold = MAC threshold 

m 2'b01: AHB threshold = MAC threshold / 2 
m 2'b10: AHB threshold = MAC threshold / 4 
m 2'b11: AHB threshold = MAC threshold / 8 


TxThrLen [10:2] | RW 9’h8 Transmit Threshold Length (TxThrLen) This 
field specifies Transmit thresholding size in 
DWORDS. This field also forms the MAC 
threshold and specifies the amount of data, 
in bytes, to be in the corresponding 
endpoint transmit FIFO before the core can 
start a transmit on the USB. When the 
value of AHBThrRatio is 2'hOO, the 
threshold length must be at least 8 
DWORDS. If the AHBThrRatio is nonzero, 
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the application must ensure that the AHB 
threshold value does not go below the 
recommended 8 DWORDs. This field 
controls both isochronous and non- 
isochronous IN endpoint thresholds. The 
recommended value for ThrLen is to be the 
same as the programmed AHB Burst Length 
(GAHBCFG.HBstLen). 


ISOThrEn oS ISO IN Endpoints Threshold Enable. 
(ISOThrEn) When this bit is set, the core 
enables thresholding for isochronous IN 
endpoints. 

Non!lSOThrEn R_W 1’bO Non-ISO IN Endpoints Threshold Enable. 
(NonISOThrEn) When this bit is set, the 
core enables thresholding for Non 
Isochronous IN endpoints. 


6.17.4.2.44 DIEPEMPMSK 
Description: (Device IN Endpoint Empty Mask ) 


0x0834h Device In Endpoint Empty Mask 


Reserved 


Type 


Spy 


eld Type Reset Description 
Value 
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INEPTXFEMPMSK [15:0] | R/W 16’bO These bits acts as mask bits for DIEPINTn. 
TxFEmp interrupt One bit per IN Endpoint: 
e Bit O for IN endpoint 0 
e Bit 15 for endpoint 15 


6.17.4.2.45 DIEPCTLO 
Description: (Device IN Endpoint Control 0) 


0x0900h Device In Endpoint Control 0(reset 0x0000_0000) DIEPCTLO 


STAL Reser NAKS Reser 
Reserved SNAK | CNAK TXFNUM i d EPTYPE 
ve 


Zz 
> 


Reserved 


Oo 


< 

Ss 

© 
ae 
= 


RO 


eld Type Reset Description 
Value 


EPENA [31] R_WS_SC | 1’hO e When Scatter/Gather DMA mode is 
disabled—such as in buffer-pointer based 
DMA mode—this bit indicates that data is 
ready to be transmitted on the endpoint. 
The core clears this bit before setting the 
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following interrupts on this endpoint: 
e Endpoint Disabled 
e Transfer Completed 


EPDIS [30] R_WS_SC |1b0 The application sets this bit to stop 
transmitting data on an endpoint, even 
before the transfer for that endpoint is 
complete. The application must wait for 
the Endpoint 
Disabled interrupt before treating the 
endpoint as disabled. The core clears this 
bit before setting the Endpoint Disabled 
Interrupt. The application must set this bit 
only if Endpoint Enable is already set for 
this endpoint. 


SNAK [27] WO 1’bO A write to this bit sets the NAK bit for the 
endpoint. 
Using this bit, the application can control 
the transmission of NAK handshakes on an 
endpoint. The core can also set this bit for 
an endpoint after a SETUP packet is 
received on that endpoint. 


CNAK [26] WO 1’bO A write to this bit clears the NAK bit for the 
endpoint. 

TXFNUM [25:22] | R/W 4’hoO e For Dedicated FIFO operation, this value 
is set to the FIFO number that is assigned 
to IN Endpoint 0. 


STALL [21] R_WS_SC |1b0 The application can only set this bit, and 
the core clears it, when a SETUP token is 
received for this endpoint. If a NAK bit, 
Global Non-periodic IN NAK, or Global OUT 
NAK is set along with this bit, the STALL bit 
takes priority. 


EPTYPE [19:18] C Hardcoded to 00 for control. 
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NAKSTS [17] Indicates the following: 
e 1’b0O: The core is transmitting non-NAK 
handshakes based on the FIFO status 
e 1’b1: The core is transmitting NAK 
handshakes on this endpoint. 
When this bit is set, either by the 
application or core, the core stops 
transmitting data, even if there is data 
available in the TxFIFO. Irrespective of this 
bit’s setting, the core always responds to 
SETUP data packets with an ACK 
handshake. 


RR Ba nl ae 7 


USBACTEP [15] T’bO This bit is always set to 1, indicating that 
control endpoint 0 is always active in all 
configurations and interfaces. 


MPS [1:0] R/W 2’bO Applies to IN and OUT endpoints. 
The application must program this field 
with the maximum packet size for the 
current logical endpoint. 
e 2’b00: 64 bytes 
e 2’b01: 32 bytes 
e 2’b10: 16 bytes 
e 2’b11: 8 bytes 


6.17.4.2.46 DOEPCTLO 
Description: (Device OUT Endpoint Control 0) 
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0x0B00h Device Out Endpoint Control 0(reset 0x0000_ 1000) DOEPCTLO 
eee de 27 | 26 | 25 elle 22 | 21 | 20 | 19 | 18 | 17 16 


NAKS Reser 


Reserved SNAK | CNAK TxFNum Snp EPType d 
ve 


Description 


e When Scatter/Gather DMA mode is 
disabled—(such as for buffer-pointer 
based DMA mode)—this bit indicates that 
the application has allocated the memory 


to start receiving data from the USB. 


The core clears this bit before setting any 
of the following interrupts on this 
endpoint: 


e SETUP Phase Done 
e Endpoint Disabled 
e Transfer Completed 


Note: In DMA mode, this bit must be set 
for the core to transfer SETUP data packets 
into memory. 


EPDIS [30] R_WS_SC |1b0 The application cannot disable control OUT 
endpoint 0. 
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SNAK [27] A write to this bit sets the NAK bit for the 
endpoint. 
Using this bit, the application can control 
the transmission of NAK handshakes on an 
endpoint. The core can also set bit on a 
Transfer Completed interrupt, or after a 
SETUP is received on the endpoint. 


CNAK [26] WO A write to this bit clears the NAK bit for the 
endpoint. 


O P ee ee 


STALL [21] R_WS_SC |1b0 The application can only set this bit, and 
the core clears it, when a SETUP token is 
received for this endpoint. If a NAK bit or 
Global OUT NAK is set along with this bit, 
the STALL bit takes priority. Irrespective of 
this bit’s setting, the core always responds 
to SETUP data packets with an ACK 
handshake. 


SNP [20] R/W 1’bO This bit configures the endpoint to Snoop 
mode. In Snoop mode, the core does not 
check the correctness of OUT packets 
before transferring them to application 
memory. 


EPTYPE [19:18] So pe Hardcoded to 00 for control. 


NAKSTS [17] T’bO Indicates the following: 
e 1’b0: The core is transmitting non-NAK 
handshakes based on the FIFO status. 
e 1’b1: The core is transmitting NAK 
handshakes on this endpoint. 
When either the application or the core 
sets this bit, the core stops receiving data, 
even if there is space in the RxFIFO to 
accommodate the incoming packet. 
Irrespective of this bit’s setting, the core 
always responds to SETUP data packets 
with an ACK handshake. 
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USBACTEP [15] 1’bO This bit is always set to 1, indicating that a 
control endpoint 0 is always active in all 
configurations and interfaces. 


MPS [1:0] R/W 2’bO The maximum packet size for control OUT 
endpoint 0 is the same as what is 
programmed in control IN Endpoint 0. 
e 2’b00: 64 bytes 
e 2’b01: 32 bytes 
e 2’b10: 16 bytes 
e 2’b11: 8 bytes 


6.17.4.2.47 DIEPCTLn/DOEPCTLn 
Description: (Device IN Endpoint Control n/ Device OUT Endpoint Control n) 
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IN 


EP:0x900h+(n*20h) Device In Endpoint Control n 


OUT Device Out Endpoint Control n 
EP:0xB00h+(n*20h) 


1 


Reserved 


TXFNUM 


Type Reset 
Value 


. 
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DIEPCTLn 


DOEPCTLn 


19 | 18 | 17 


NAKS 
TS 


EPTYPE 


Description 


Applies to IN and OUT endpoints. 


e When Scatter/Gather DMA mode is 
enabled—such as for buffer-pointer based 
DMA mode: - For IN endpoints, this bit 
indicates that data is ready to be 
transmitted on the endpoint. 


- For OUT endpoints, this bit indicates that 
the application has allocated the memory 
to start receiving data from the USB. 


- The core clears this bit before setting any 
of the following interrupts on this 
endpoint: 


e SETUP Phase Done 


e Endpoint Disabled 


765 of 3034 
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EPDIS [30] R_WS_SC f 


l 
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e Transfer Completed 


Note: For control endpoints in DMA mode, 
this bit must be set to be able to transfer 
SETUP data packets in memory. 


Applies to IN and OUT endpoints. 


The application sets this bit to stop 
transmitting/receiving data on an 
endpoint, even before the transfer for that 
endpoint is complete. The application must 
wait for the Endpoint Disabled interrupt 
before treating the endpoint as disabled. 
The core clears this bit before setting the 
Endpoint Disabled interrupt. The 
application must set this bit only if 
Endpoint Enable is already set for this 
endpoint. 


Applies to interrupt/bulk IN and OUT 
endpoints only. 


Writing to this field sets the Endpoint Data 
PID (DPID) field in this register to DATA1. 


This field is applicable both for 
Scatter/Gather DMA mode and non- 
Scatter/Gather DMA mode. 


Set Odd (micro)frame (SetOddFr) 


Applies to isochronous IN and OUT 
endpoints only. 


Writing to this field sets the Even/Odd 
(micro)frame (EO_FrNum) field to odd 
(micro)frame. 


This field is not applicable for 
Scatter/Gather DMA mode. 


Applies to interrupt/bulk IN and OUT 
endpoints only. 


Writing to this field sets the Endpoint Data 
PID (DPID) field in this register to DATAO. 


This field is applicable both for 


GR SPREADTRUM’ 


TXFNUM 


STALL 


V1.0 


i l 
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Scatter/Gather DMA mode and non- 
Scatter/Gather DMA mode. 


In non-Scatter/Gather DMA mode: Set 
Even (micro)frame (SetEvenFr) 


Applies to isochronous IN and OUT 
endpoints only. 


Writing to this field sets the Even/Odd 
(micro)frame (EO_FrNum) field to even 
(micro) frame. 


When Scatter/Gather DMA mode is 
enabled, this field is reserved. The frame 
number in which to send data is in the 
transmit descriptor structure. The frame in 
which to receive data is updated in receive 
descriptor structure. 


Applies to IN and OUT endpoints. 


A write to this bit sets the NAK bit for the 
endpoint. 


Using this bit, the application can control 
the transmission of NAK handshakes on an 
endpoint. The core can also set this bit for 
OUT endpoints on a Transfer Completed 
interrupt, or after a SETUP is received on 
the endpoint. 


Applies to IN and OUT endpoints. 


A write to this bit clears the NAK bit for the 
endpoint. 


Dedicated FIFO Operation—these bits 
specify the FIFO number associated with 
this endpoint. Each active IN endpoint 
must be programmed to a separate FIFO 
number. 


This field is valid only for IN endpoints. 


Applies to non-control, non-isochronous IN 
and OUT endpoints only. 


The application sets this bit to stall all 
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tokens from the USB host to this endpoint. 
If a NAK bit, Global Non-periodic IN NAK, or 
Global OUT NAK is set along with this bit, 
the STALL bit takes priority. Only the 
application can clear this bit, never the 
core. 


Applies to control endpoints only. 


The application can only set this bit, and 
the core clears it, when a SETUP token is 
received for this endpoint. If a NAK bit, 
Global Non-periodic IN NAK, or Global OUT 
NAK is set along with this bit, the STALL bit 
takes priority. Irrespective of this bit’s 
setting, the core always responds to SETUP 
data packets with an ACK handshake. 


Applies to OUT endpoints only. 


This bit configures the endpoint to Snoop 
mode. In Snoop mode, the core does not 
check the correctness of OUT packets 
before transferring them to application 
memory. 


Applies to IN and OUT endpoints. 


This is the transfer type supported by this 


logical endpoint. 

e 2’b00: Control 

e 2’b01: Isochronous 
e 2’b10: Bulk 

e 2’b11: Interrupt 


Applies to IN and OUT endpoints. Indicates 
the following: 


e 1’b0: The core is transmitting non-NAK 
handshakes based on the FIFO status. 


e 1’b1: The core is transmitting NAK 
handshakes on this endpoint. When either 
the application or the core sets this bit: 
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e The core stops receiving any data on an 
OUT endpoint, even if there is space in the 
RxFIFO to accommodate the incoming 
packet. 


e For non-isochronous IN endpoints: The 
core stops transmitting any data on an IN 
endpoint, even if there data is available in 
the TxFIFO. 


e For isochronous IN endpoints: The core 
sends out a zero-length data packet, even 
if there data is available in the TxFIFO. 
Irrespective of this bit’s setting, the core 
always responds to SETUP data packets 
with an ACK handshake. 


Applies to interrupt/bulk IN and OUT 
endpoints only. 


Contains the PID of the packet to be 
received or transmitted on this endpoint. 
The application must program the PID of 
the first packet to be received or 
transmitted on this endpoint, after the 
endpoint is activated. The applications use 
the SetD1PID and SetDOPID fields of this 
register to program either DATAO or 
DATA1 PID. 


e 1’b0: DATAO 
e 1’b1: DATA1 


This field is applicable both for 
Scatter/Gather DMA mode and non- 
Scatter/Gather DMA mode. 


Even/Odd (Micro)Frame (EO_FrNum) 


In non-Scatter/Gather DMA mode: 


Applies to isochronous IN and OUT 
endpoints only. 


Indicates the (micro)frame number in 
which the core transmits/receives 
isochronous data for this endpoint. The 
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application must program the even/odd 
(micro) frame number in which it intends 
to transmit/receive isochronous data for 
this endpoint using the SetEvnFr and 
SetOddFr fields in this register. 

e 1’b0: Even (micro)frame 

e 1’b1: Odd (micro)frame 

When Scatter/Gather DMA mode is 
enabled, this field is reserved. The frame 
number in which to send data is provided 
in the transmit descriptor structure. The 
frame in which data is received is updated 
in receive descriptor structure. 


USBACTEP [15] R_W_SC Applies to IN and OUT endpoints. 
Indicates whether this endpoint is active in 
the current configuration and interface. 
The core clears this bit for all endpoints 
(other than EP 0) after detecting a USB 
reset. After receiving the SetConfiguration 
and Setinterface commands, the 
application must program endpoint 
registers accordingly and set this bit. 


MPS [10:0] | R/W 2’b0O Applies to IN and OUT endpoints. 
The application must program this field 
with the maximum packet size for the 
current logical endpoint. This value is in 
bytes. 


6.17.4.2.48 DIEPINTn/DOEPINTn 
Description: (Device IN Endpoint Interrupt n/ Device OUT Endpoint Interrupt n) 
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IN 
EP:0x908h+(n*20h) Device In Endpoint Int n DIEPINTn 


OUT Device Out Endpoint Int n DOEPINTn 
EP:0xB08h+(n*20h) 


Reserved 


The core generates this interrupt when a 


NYET response is transmitted for a non 
isochronous OUT endpoint. 


NAKINTRPT [13] R_SS_WC | 1’b0 The core generates this interrupt when a 
NAK is transmitted or received by the 
device. 

In case of isochronous IN endpoints the 
interrupt gets generated when a zero 
length packet is transmitted due to un- 
availability of data in the TXFifo. 


BBLEERRINTRPT [12] R_SS_WC The core generates this interrupt when 
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PKTDRPSTS [11] R_SS_WC | 1’b0O This bit indicates to the application that an 
ISOC OUT packet has been dropped. This 
bit does not have an associated mask bit 
and does not generate an interrupt. 
Dependency: This bit is valid in non 
Scatter/Gather DMA mode when periodic 
transfer interrupt feature is selected. 


TXFIFOUNDRN R_SS_WC | 1’b0O Applies to IN endpoints Only 
The core generates this interrupt when it 
detects a transmit FIFO underrun condition 
for this endpoint. 
Dependency: This interrupt is valid only 
when both of the following conditions are 
true: 
e Parameter OTG_EN_DED_TX_FIFO==1 
e Thresholding is enabled 


OUTPKTERR R_SS_ WC | 1’bO Applies to OUT endpoints Only This 
interrupt is asserted when the core detects 
an overflow or a CRC error for non- 
Isochronous OUT packet. Dependency: This 
interrupt is valid only when both of the 
following conditions are true: 

e Parameter OTG_EN_DED_TX_FIFO==1 
e Thresholding is enabled. 

TXFEMP [7] 1’b1 This bit is valid only for IN Endpoints 
This interrupt is asserted when the TxFIFO 
for this endpoint is either half or 
completely empty. The half or completely 
empty status is determined by the TxFIFO 
Empty Level bit in the Core AHB 
Configuration register 
(GAHBCFG.NPTxFEmpLvi)). 


INEPNAKEFF i R_SS_WC Applies to periodic IN endpoints only. 
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This bit can be cleared when the 
application clears the IN endpoint NAK by 
writing to DIEPCTLn.CNAK. 


This interrupt indicates that the core has 
sampled the NAK bit set (either by the 
application or by the core). The interrupt 
indicates that the IN endpoint NAK bit set 
by the application has taken effect in the 


This interrupt does not guarantee that a 
NAK handshake is sent on the USB. A STALL 
bit takes priority over a NAK bit. 


BACK2BACKSETUP Applies to Control OUT endpoints only. 


This bit indicates that the core has received 
more than three back-to-back SETUP 
packets for this particular endpoint. For 
information about handling this interrupt, 


INTKNEPMIS [5] R_SS_WC | 1’b0 Applies to non-periodic IN endpoints only. 
Indicates that the data in the top of the 
non-periodic TxFIFO belongs to an 
endpoint 
other than the one for which the IN token 
was received. This interrupt is asserted on 
the endpoint for which the IN token was 
received. 

Ll ell nee 

INTKNTXFEMP R_SS_ WC | 1’b0O Applies to non-periodic IN endpoints only. 
Indicates that an IN token was received 
when the associated TxFIFO 
(periodic/nonperiodic) was empty. This 
interrupt is asserted on the endpoint for 
which the IN token was received. 

OUTTKNEPDIS R_SS_ WC | 1’b0O Applies only to control OUT endpoints. 
Indicates that an OUT token was received 
when the endpoint was not yet enabled. 
This interrupt is asserted on the endpoint 
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TIMEOUT [3] R_SS_WC e In dedicated FIFO mode, applies only to 
Control IN endpoints. 

Indicates that the core has detected a 
timeout condition on the USB for the last 
IN token on this endpoint. 

SETUP [3] Applies to control OUT endpoints only. 
Indicates that the SETUP phase for the 
control endpoint is complete and no more 
back-to-back SETUP packets were received 
for the current control transfer. On this 
interrupt, the application can decode the 
received SETUP data packet. 


AHBERR [2] SS Applies to IN and OUT endpoints. 
This is generated only in Internal DMA 
mode when there is an AHB error during 
an AHB read/write. The application can 
read the corresponding endpoint DMA 
address register to get the error address. 
EPDISBLD [1] R_SS_WC |1’b0 Applies to IN and OUT endpoints. 
This bit indicates that the endpoint is 
disabled per the application’s request. 


XFERCOMPL SS. Applies to IN and OUT endpoints. 
e When Scatter/Gather DMA mode is 
disabled, this field indicates that the 
programmed transfer is complete on the 
AHB as well as on the USB, for this 
endpoint. 


6.17.4.2.49 DIEPSIZO 
Description: (Device IN Endpoint Transfer Size 0) 
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0x0910h Device In Endpoint Transfer Size 0(reset Ox0000_ 0000) DIEPTSIZO 


Reserved PKTCNT Reserved 


Type 


[aie 


eld Type Reset Description 
Value 


PKTCNT [20:19] | R/W 2’bO Indicates the total number of USB packets 
that constitute the Transfer Size amount of 
data for endpoint 0. 
This field is decremented every time a 
packet (maximum size or short packet) is 
read from the TxFIFO. 


XFERSIZE R/W 7’bO Indicates the transfer size in bytes for 
endpoint 0. The core interrupts the 
application only after it has exhausted the 
transfer size amount of data. The transfer 
size can be set to the maximum packet size 
of the endpoint, to be interrupted at the 
end of each packet. 

The core decrements this field every time a 
packet from the external memory is 
written to the TxFIFO. 
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6.17.4.2.50 DOEPSIZO 
Description: (Device OUT Endpoint Transfer Size 0) 


0x0B10h Device Out Endpoint Transfer Size 0(reset 0x0000_0000) DOEPTSIZO 


SUPCNT Reserved Reserved 


eld Type Reset Description 
Value 


SUPCNT [30:29] | R/W 2’hO This field specifies the number of back-to- 
back SETUP data packets the endpoint can 
receive. 

e 2’b01: 1 packet 
e 2’b10: 2 packets 
e 2’b11: 3 packets 


PKTCNT [19] This field is decremented to zero after a 
packet is written into the RxFIFO. 
[18:7] K 12’b0 | 
SE i the transfer size in bytes for 
endpoint 0. The core interrupts the 
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application only after it has exhausted the 
transfer size amount of data. The transfer 


size can be set to the maximum packet size 
of the endpoint, to be interrupted at the 
end of each packet. 


The core decrements this field every time a 
packet is read from the RxFIFO and written 
to the external memory. 


6.17.4.2.51 DIEPSIZn/DOEPSIZn 
Description: (Device IN/OUT Endpoint Transfer Size n) 


IN 
EP:0x910h+(n*20h) | Device In Endpoint Transfer Size n DIEPTSIZn 


OUT Device Out Endpoint Transfer Size n(reset 0x0000_0000) DOEPTSIZn 
EP:0xB10h+(n*20h) 


MC, RXDPID, 


PKTCNT 
SUPCNT 


eld Type Reset Description 
Value 


Mc [30:29] | R/W 2’hO Applies to IN endpoints only. 
For periodic IN endpoints, this field 
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indicates the number of packets that must 
be transmitted per microframe on the USB. 
The core uses this field to calculate the 
data PID for isochronous IN endpoints. 


e 2’b01: 1 packet 
e 2’b10: 2 packets 
e 2’b11: 3 packets 


For non-periodic IN endpoints, this field is 
valid only in Internal DMA mode. It 
specifies the number of packets the core 
must fetch for an IN endpoint before it 
switches to the endpoint pointed to by the 
Next Endpoint field of the Device Endpoint- 
n Control register (DIEPCTLn.NextEp). 


RXDPID Applies to isochronous OUT endpoints 
only. This is the data PID received in the 
last packet for this endpoint. 


e 2’b00: DATAO 
e 2’b01: DATA2 
e 2’b10: DATA1 


e 2’b11: MDATA 


SUPCNT Applies to control OUT Endpoints only. 


This field specifies the number of back-to- 
back SETUP data packets the endpoint can 


receive. 

e 2’b01: 1 packet 
e 2’b10: 2 packets 
e 2’b11: 3 packets 


PKTCNT [28:19] | R/W 10’hO Indicates the total number of USB packets 
that constitute the Transfer Size amount of 
data for this endpoint. The power-on value 
is specified for Width of Packet Counters 
during coreConsultant configuration 
(parameter OTG_PACKET_COUNT_WIDTH) 
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e IN Endpoints: This field is decremented 
every time a packet (maximum size or 
short packet) is read from the TxFIFO. 

e OUT Endpoints: This field is decremented 
every time a packet (maximum size or 
short packet) is written to the RxFIFO. 


XFERSIZE [18:0] | R/W 19’bO This field contains the transfer size in bytes 
for the current endpoint. The power-on 
value is specified for Width of Transfer Size 
Counters during coreConsultant 
configuration (parameter 
OTG_TRANS_COUNT_WIDTH). The core 
only interrupts the application after it has 
exhausted the transfer size amount of 
data. The transfer size can be set to the 
maximum packet size of the endpoint, to 
be interrupted at the end of each packet. 


6.17.4.2.52  DIEPDMAn/DOEPDMAn 
Description: (Device IN/OUT Endpoint DMA n) 


IN 
EP:0x914h+(n*20h) | Device In Endpoint DMA n DIEPDMAn 


OUT Device Out Endpoint DMA n(reset 0x0000_0000) DOEPDMAn 
EP:0xB14h+(n*20h) 


DMAADDR 


(eal 
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Type Reset Description 
Value 


DMAADDR [31:0] | R/W 32’h0 Holds the start address of the external 
memory for storing or fetching endpoint 
data. 

Note: For control endpoints, this field 
stores control OUT data packets as well as 
SETUP transaction data packets. When 
more than three SETUP packets are 
received back-to-back, the SETUP data 
packet in the memory is overwritten. This 
register is incremented on every AHB 
transaction. The application can give only a 
DWORD-aligned address. 

e When Scatter/Gather DMA mode is not 
enabled, the application programs the start 
address value in this field. 


6.17.4.2.53 DTXFSTSn 
Description: (Device TX Fifo Status n) 


(el sa al el ic cl Ea et ag le Ea 
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INEPTXFSPCAVAIL [15:0] Configurable | Indicates the amount of free space 
available in the Endpoint TxFIFO. Values 
are in terms of 32-bit words. 

e 16’hO: Endpoint TxFIFO is full 

e 16’h1: 1 word available 

e 16’h2: 2 words available 

e 16’hn: n words available (where O <n < 
32,768) 

e 16’h8000: 32,768 words available 

e Others: Reserved 


6.17.4.2.54 PCGCCTL 
Description: (Power and Clock Gating Control ) 


Power and Clock Gating Control(reset 0x0000_0000) PCGCCTL 


Reserved 


Reserved 
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Type Reset Description 
Value 


before clamp is removed if the host needs 
to issue reset after suspend. If this bit is 
not set, then the host issues resume after 
suspend. 


This bit is not applicable in device mode 
and non-partial power-down mode 


L1 SUSPENDED This bit indicates that the PHY is in deep 


sleep when in L1 state. 
PHYSLEEP 


This bit indicates that the PHY is in the 
Sleep state. 


When this bit is set, core internal clock 
gating is enabled in Sleep state if the core 
cannot assert utmi_l1_suspend_n. 


When this bit is not set, the PHY clock is 
not gated in Sleep state. 


This bit indicates that the PHY has been 
suspended. After the application sets the 
Stop Pclk bit (Bit 0), this bit is updated 
when the PHY becomes suspended. 
Because the UTMI+ PHY suspend is 
controlled through a port, the UTMI+ PHY 
is suspended immediately after the Stop 


ENBL_LIGATING 


PHYSUSPENDED 


RSTPDWNMODULE 


Pclk bit is set. The ULPI PHY takes a few 
clocks to suspend, however, because the 
suspend information is conveyed to the 
ULPI PHY through the ULPI protocol. 


This bit is valid only in Partial Power-Down 
mode. The application sets this bit when 
the power is turned off. The application 
clears this bit after the power is turned on 
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PWRCLMP [2] R/W 1’bO This bit is valid only in Partial Power-Down 
mode (OTG_EN_PWROPT = 1). The 
application sets this bit before the power is 
turned off to clamp the signals between 
the power-on modules and the power-off 
modules. The application clears the bit to 
disable the clamping before the power is 
turned on. 


GATEHCLK [1] R/W T’bO The application sets this bit to gate hclk to 
modules other than the AHB Slave and 
Master and wakeup logic when the USB is 
suspended or the session is not valid. The 
application clears this bit when the USB is 
resumed or a new session starts. 

STOPPCLK R/W T’bO The application sets this bit to stop the PHY 
clock (phy_clk) when the USB is suspended, 
the session is not valid, or the device is 
disconnected. The application clears this 
bit when the USB is resumed or a new 
session starts. 


6.17.5 Application Notes 


6.17.5.1 Data FIFO RAM Allocation 


If Dynamic FIFO Sizing is enabled in the core, external RAM must be allocated among different FIFOs 
in the core before any transactions can start. The application must follow this procedure every time it 
changes core FIFO RAM allocation. 


The application must allocate data RAM per FIFO based on the following criteria: 
E AHB’ s operating frequency, 

E PHY Clock frequency, 

W Available AHB bandwidth, and 

E Performance required on the USB. 


Based on the above criteria, the application must provide a table with RAM sizes for each FIFO in 
each mode. DWC_otg shares a single SPRAM between transmit FIFO(s) and receive FIFO. 
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In DMA mode — The SPRAM is also used for storing the some register information. 


In non Scatter Gather mode — The Device mode Endpoint DMA address registers 


(DIEPDMAn/DOEPDMAn) and Host mode Channel DMA registers (HCDMA) are stored in the SPRAM. 


In Scatter Gather DMA mode — The Base descriptor address, the Current descriptor address, the 


current buffer address and the descriptor status quadlet information for each endpoint/channel are 
stored in the SPRAM. This register information is stored at the end of the SPRAM after the space 
allocated for receive and Transmit FIFO. These register space must also be taken into account when 


calculating the total FIFO depth of the core as explained in the following sections. 


In addition, the DIEPFDMAn/DOEPDMAhn registers are maintained in RAM regardless of the 


enabled/disabled setting for Dynamic FIFO Sizing. 


Host 


Slave mode: No space required 


Buffer DMA mode: One location per channel 


Scatter/Gather DMA mode: Four locations per channel as follows: 


= Location for storing current descriptor address. 


« Location for storing current buffer address. 


= Location for storing the status quadlet that is used by the List processor 


« Location for storing the transfer size used by the token request block 


Device 


Slave mode: No space required 


Buffer DMA mode: One location per endpoint direction 


Scatter/Gather DMA mode: Four locations per endpoint direction as follows: 


= Location for storing base descriptor address. 
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= Location for storing current descriptor address. 


« Location for storing the current buffer address. 


«Location to store the descriptor status quadlet 


6.17.5.2 


V1.0 


Device mode Operation 


program the following registers: 


1. Receive FIFO Size Register (GRXFSIZ) GRXFSIZ.Receive FIFO Depth = rx_fifo_size; 2. 
Device IN Endpoint Transmit FIFOO Size Register (GNPTXFSIZ) GNPTXFSIZ.non-periodic 
Transmit FIFO Depth = tx_fifo_size[0]; GNPTXFSIZ.non-periodic Transmit RAM Start 
Address = rx_fifo_size; 


3. Device IN Endpoint Transmit FIFO#1 Size Register (DIEPTXF1) DIEPTXF1. Transmit RAM 
Start Address = GNPTXFSIZ.FIFOO Transmit RAM Start Address + tx_fifo_size[0]; 4. Device 
IN Endpoint Transmit FIFO#2 Size Register (DIEPTXF2) DIEPTXF2.Transmit RAM Start 
Address = DIEPTXF1.Transmit RAM Start Address + tx_fifo_size[1]; 


5. Device IN Endpoint Transmit FIFO#i Size Register (DIEPTXFi) DIEPTXFm.Transmit RAM 
Start Address = DIEPTXFi-1.Transmit RAM Start Address + tx_fifo_size[i-1]; 


6. The TxFIFOs and the RxFIFO must be flushed after the RAM allocation is done, for 
proper functioning of the FIFOs. 


Q) GRSTCTL.TxFNum = 5’h10 


QC) GRSTCTL.TxFFlush = 1’b1 


CL) GRSTCTL.RxFFlush = 1’b1 


The application must wait until the TxFFlush bit and the RxFFlush bits are cleared before 
performing any operation on the core. 
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6.17.5.3 


V1.0 


Host mode Operation 


program the following registers: 

1. Receive FIFO Size Register (GRXFSIZ) 

Q GRXFSIZ.RxFDep = rx_fifo_size; 

2. Non-periodic Transmit FIFO Size Register (GNPTXFSIZ) 


CL) GNPTXFSIZ.NPTxFDe = tx_fifo_size[0]; 


LL) GNPTXFSIZ.NPTxFStAddr = rx_fifo_size; 
3. Host Periodic Transmit FIFO Size Register (HPTXFSIZ) 


CL) HPTXFSIZ.PTxFSize = tx_fifo_size[1]; 


CL) HPTXFSIZ.PTxFStAddr = GNPTXFSIZ.NPTxFStAddr + tx_fifo_size[0]; 


4. The TxFIFOs and RxFIFO must be flushed after RAM allocation for proper FIFO 
functioning. 


U GRSTCTL.TxFNum = 5’h10 
QL) GRSTCTL.TxFFlush = 1’b1 


QC) GRSTCTL.RxFFlush = 1’b1 


Q) The application must wait until the TxFFlush bit and the RxFFlush bits are cleared 
before performing any operation on the core. 


RxFIFO size 


The RxFIFO size must be equal to at least twice the largest value of MPS size used. The 
recommended minimum RxFIFO depth = ((largest packet size/4)*2)+2. (+2) is required by 
the core for the status quadlets internally. 


Non periodic TxFIFO size 


This should be equal to at least twice the largest value of MPS size used. The 
recommended minimum non-periodic TxFIFO depth = ((largest packet size/4)*2). 


Periodic TxFIFO size 


The theoretical maximum bandwidth possible for periodic is 384 Mbps (80% of the 
480Mbps bandwidth). As a possibility, this can include 2 high speed transfers, with MPS 
of 1Kbyte and 3 transactions per channel (MultCount or MC) in a microframe. This 
translates to 6000 bytes per microframe. Hence, recommended size for Periodic TxFIFO 
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is sum total of (MPS*MC)/4 for all the channels or 6000/4(=1500 locations), whichever is 
lower. 


6.18 CE PUB / CE SEC 


Base Addr Range Addr Map Description 


0x2130_0000 ~ 0x213F_FFFF CE PUB Control Register 


0x2140_0000 ~ 0x214F_FFFF CE SEC Control Register 


6.18.1 CE Overview 
CE(Crypto engine) include encrypt and decrypt function,fetch the plaintext and output ciphertext 


by the high performance DMA. 


In SPRD crypto scheme,CE is splitted to secure CE and public CE,the secure CE is in the secure 


world,and the public CE is in the no-secure world,otherwise,the public CE don’t have the 


unsymmetric cypto,the secure/pubic CE has the cost down version. 


6.18.2 Feature 


V1.0 


AXI3.0 64bits and APB4.0. 

DMA transfer with standard mode and link list mode. 

AXI with configurable outstanding number. 

CE address space 64GB. 

CE module works at one clock. 

CE link list address should be 8 bytes alignment,but data address is no limited. 
Support multi-task function. 

support AES-128/192/256(ECB,CBC,CTR,XTS,CMAC,GMAC,GCM). 
support RSA-1024/2048/3072/4096 and Key Generation. 

Security ce support TRNG/PRNG. 

support SHA-1 and SHA-2(SHA224/SHA256). 

support HMAC. 

support SM3. 

support SM4(ECB,CBC,CTR,CFB,OFB,XTS). 

support PKA(DH,DSA,ECDH,ECDSA,SM2) 

support FDE-AES-128/192/256(ECB,CBC,CTR,XTS). 

Support FDE-AES iv auto add 1 for each 512 Byte msg 

Support the efuse huk read and write through the apb4.0 interface 
Support the efuse key read through the apb4.0 interface 

Support the aes/sm4/hash and pka and fde-aes work at the same time; 
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@ Support the pka config the registers through the pka instructions,include the pka 
registers and rng registers 


6.18.3 Signal Description 


6.18.4 Function Description 


6.18.5 Registers Address Map 


Secure CE Registers table URL: 
http://shsvn03/svn/CHIP/DigitallP/ce lite/r2p0/CE LITE SEC Registers.xls 


Public CE Registers table URL: 
http://shsvn03/svn/CHIP/DigitallP/ce lite/r2p0/CE LITE PUB Registers.xls 
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al A 
a a 
I AS 


0x0238 ce_rng_sram_data_threshh | SRAM data numuber threshold 
old 


0x023C ce_rng_sram_data_residue_ | rng_sram_data_residue_num 
num 


0x0240 ce_rng_exotic_fault_counte | exotic fault counter 
r_config 


el a a 
I ce oN 
el ee 
i er E 
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(a a A 
ae a 
i a 
a a 
a 
I a SP 
a a SS al 
i iain A I}, 
T 
al T , A 
cl cn ES 
ea 
inc cd (2 


0x0344 ce_secure_key_start_end_s 
ync_addr 


a a a 
i 
a i 
al a 
in Se 
CX e 
i a 
el cn 
a 
el ane 
i i 
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(a al 
T 
e ane 
el aa 


a a 
al a AP 
a a SS aa 
ba a SS 
a y 


6.18.6 Registers Description 


6.18.6.1 ce_debug_dma_status 


0x00000000 (0x00000000) ce_debug_dma_status 


cel cra e a cs a 
rf_c 


ec 
md_ 
fifo_ W rf_ce_dma_main_write_state Reserved rf_ce_dma_main_read_state 


non 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


Heese na ec ea (a on 
ee ee eee 
[29] ee eee ed ee read address channel eee | 


rf_ce_busy K ae a EE is working,and CPU can't access 
ce registers except ce_clear register. 


rf_ce_dma_wvali 


d_state 


rf_ce_dma_dst_st 


ate 


rf_ce_dma_src_st 


ate 


rf_ce_dma_main_ 


write_state 


V1.0 


[27: bel Lal ~ wvalid state: 
4'dO: idle 
4'd1: wait enough data 
4'd2: generate wvalid 
4'd3: wait enough data when bursting 
4'd4: wait wready for next burst data 


[23: 20] dma write port state: 
4'd0: idle 
4'd1: write burst calculate 
4'd2: write burst calculate data 
number 4'd3: write burst wait 
enough data 4'd4: write 
burst start 4'd5: 
write burst execute 
4'd6: write burst wait burst end 
4'd7: write burst end 


[19: 16] dma read port state: 
4'd0: idle 
4'd1: read burst wait enough buffer 
space 4'd2: read burst wait one 
cycle 4'd3: read burst 
start 4'd4: read 
burst execute 4'd5: 
read burst wait burst end 
4'd6: read burst done 


rf_ce_cmd_fifo_n | [15] cmd fifo is non-empty 
on_empty 


rf_ce_ int_ raw_sta | [14] interrupt raw status is valid 
tus vid 


[12: 8] NA dma control main write port state: 
5'do: idle 
5'd1: STD hash start 
5'd2: STD start 
5'd3: STD wait done 
5'd4: STD send done 
5'd5: STD next state judgement 
5'd6: STD pause 
5'd7: STD done 
5'd8: LLIST check node buffer status 
5'd9: LLIST load node 
5'd10: LLIST load node wait 
5'd11: LLIST load node update 
parameter  5'd12: LLIST load node 
done 5'd13: LLIST hash 
start 5'd14: LLIST 
start 5'd15: 
LLIST wait done 
5'd16: LLIST send done 
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: LLIST next start judgement 
: LLIST pause 

: LLIST done 

: pka store start 

: pka wait done 

: pka send done 

: pka jump judgement 


rf_ce_dma_main_ dma control main read port state: 
read_state | 5'dO: idle 
5'd1: read key/hmac key/aad start 
5'd2: wait read key/hmac key/aad 
done 5'd3: 
read key/hmac key/aad, send ad 
5'd4: read key/hmac key/aad done 
5'd5: STD read start 
5'd6: STD wait done 
5'd7: STD send done 
5'd8: STD done,then judgement 
5'd9: STD pause 
: STD done 
: LLIST read list 
: LLIST read list wait done 
: LLIST read list send done 
: LLIST read list done 
: LLIST read node 
: LLIST read node wait 
: LLIST read node done 
: LLIST node execution 
: LLIST node execution, wait done 
: LLIST node execution, send 
5'd21: 


: LLIST judge next state 

: LLIST pause 

: LLIST done 

: read session key start 

: read session key done 

: pka read instruction start 
: pka load start 

: pka wait done 

: pka send done 

: pka jump judgement 


6.18.6.2 ce_debug_aes_ status 


0x00000004 (0x00000000) ce_debug_aes_status 


ca (Ue a a ese Gc Dd 


rf_ce_rc4_status 


Type 


rf_ce_wdma rf_ce_rdma_ 
rf_ce_sm4_status rf_ce_aes_status 
_data_status data_status 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_rc4_status [31: 15] NA [0]: rc4 data in request 

[2:1]: rc4 crypto state 
2'dO: idle 
2'd1: initial 
2'd2: crypto 
2'd3: crypto done 
[4:3]: rc4 sbox transfer state 
2'dO: idle 
2'd1: initial 
2'd2: transfer 
2'd3: transfer done 
rc4 sbox inital state 
2'dO: idle 
2'd1: initial 
2'd2: initial doing 
2'd3: initial done 
[9:7]: rc4 keyin rep state 
3'dO: idle 
3'd1: initial 
3'd2: initial doing1 
3'd3: initial doing2 
3'd4: initial done 
[12:10]: rc4 dmain key state 
3'dO: idle 

: initial 

: initial doing1 

: initial doing2 

: initial done 
[16:13]: rc4 main state 
4'd0: idle 
4'd1: initial 
4'd2: key in 
4'd3: key in check 
4'd4: key rep 
4'd5: key rep check 
4'd6: sbox initial 
4'd7: sbox initial check 
4'd8: sbox transfer 
4'd9: sbox transfer check 
4'd10: crypto 
4'd11: crypto check 
4'd12: done 


rf_ce_sm4_status | [14:12] NA sm4 state: 
3'dO: idle 
3'd1: generate key 
3'd2: round start 
3'd3: rounding 
3'd4: xts generate key 
3'd5: xts round start 
3'd6: xts rounding 
3'd7: done 
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rf_ce_wdma_data | [11:10] NA wdma data status: 
_ status 2'dO: idle 
2'd1: read start 
2'd2: read wait 
2'd3: read finish 
rf_ce_rdma_data NA rdma data status: 
_ status 2'dO: idle 
2'd1: read start 
2'd2: read wait 
2'd3: read finish 


rf_ce_aes_ status [7:0] NA [3:0]: aes read counter; 
[7:4]: aes work state 
4'dO: idle 
4'd1: key expand 
4'd2: xts encrypto tweek 
4'd3: enc/decrpto select 
4'd4: wait 
4'd5: one block done 
4'd6: xts encrypto tweek post 
4'd7: xts encrypto tweek pre ' 
4'd8: zero encrypto 
4'd9: aad ghash 
4'd10: length ghash 
4'd11: gcm wait 


6.18.6.3 ce_debug_tdes_status 


0x00000008 (0x00000000) ce_debug_tdes_status 


kA oOo | 
Type 


SB ee a ee ee 
a Cl ll 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_efuse_acce | [19:16] NA efuse access status: 
ss_status 4'do: idle 
4'd1: trng write start 
4'd2: hmac read start 
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: hmac session key read start 

: trng write 

: hmac read 

: hmac session key read 

: cpu access start 

: cpu read 

: cpu write 

10: symmetric key1 read start 

4'd11: symmetric key2 read start 
4'd12: symmetric key1 read 
4'd13: symmetric key2 read 
4'd14: done 


WOON MAUS WwW 


~AHAAHAHAHAA 
QOaoaaqaoaqaaagg 


icles ac tdes module status: 
[2:0]: des run cycle counter 
[3]: des key check error 


6.18.6.4 ce_debug_hash_status0 


0x0000000C (0x00000000) ce_debug_hash_statusO 
Bag (ile Uc Vil [lac La Lr ic Hn Ue 


rf_ce_hash_statusO 


Type 


Bea a e A EA 


rf_ce_hash_statusO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_hash_status | [31: 0] NA hash module status: 
0 [31:0]: hash register a value 


6.18.6.5 ce_debug_hash_status1 


0x00000010 (0x00000000) ce_debug_hash_status1 


rf_ce_hash_status1 


el a ee i el a i ee 
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Type 


eal ia ica Fc Lic cn TA A a AA 


rf_ce_hash_status1 


Type 


PPP Pee eee ee eee ey 


Field Name al Set/Cle Description 
ar 


t ce_hash_status hash module status: 
[2:0]: hash state 
3'dO: idle 3'd1: data request 
3'd2: no-hmac 3'd3: hmac key 
3'd4: first hmac message 
3'd5: second hmac message 
3'd6: digest out 
[8:3]: hash run cycle 


6.18.6.6 ce_clk_en 


0x00000018 (0x00000000) 


Sean E A a Ee ee ee 


“> T 


mee 


Emel a a A A Ba 


a = r 


i fil a ll 


a 
a 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


Ce k 22] e | ae a a | ae Paes 

eee 
Pra [PO e [ Yo so 
ind nl a A ee. eo 


i a ee ee NS 
k_en 
rf_ce_dma_ctrl_cl | [17] Pot force dma ctrl autogate clock enable 
k_en 
rf_ce_apb_rf_clk_ | [16] RW force apb regbank autogate clock 
en enable 


(ica | Bi a Ea a Reserved 

ia pka clock enable 

ee ee ee 
SL aD 
sc a fi, O [A 
C AA O 
UAA LA pr [ofc ———— 
eee ere eee ad 
pes i [eee 


6.18.6.7 ce_int_en 


cl Ee ei i Ls fee i (a ce cali 


Reserved 


Type 


ele Del Fie (a i cD 


rf_c rf_c rf_c tfc rf_c rf_c rf_c rf_c al c 
Reserved Res Reserved 
ee ee ee ee ee ee ee ee 
erve 
n_p n_p n_u n_p n_p nr n_td n_le 
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Em: | : | | | l E 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_en_pka_fin | [12] RW NA enable can't fime prime int 
d_prime_err_int 


rf_ce_en_pka_div | [11] RW NA enable divisor zero int 
_zero_err_int 

rf_ce_en_use_efu | [10] RW NA enable ce use efuse error int 
se_err_int 

rf_ce_en_pka_on RW NA enable ce pka one cmd done int 
e_cmd_done_int 

rf_ce_en_pka_sto RW NA enable ce pka store done int 
re_done_int 


hice ce_en_tdes ke | RW enable tdes ie, check error int 
y_err_| int 


ej ail 
_int 


eae a ee — 
ne_int 


6.18.6.8 ce_int_status 


0x00000020 (0x00000000) 


Reserved 


ae (Eat Fl ic cal eel Ue inl 
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. : | : : : T 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_pka_find_p | [12] NA can't fime prime flag 
rime_err_flag 

rf_ce_pka_div_ze | [11] NA divisor zero flag 
ro_err_flag 

rf_ce_use_efuse_ | [10] NA ce use efuse error flag 
err_flag 

rf_ce_pka_one_c NA ce pka one cmd done flag 
md_done_flag 

rf_ce_pka_store_ NA ce pka store done flag 
done _flag 

tus 


a [5] ce tdes key check error int status 
rr_int_status 

rf_ce_len_err_int | [4] NA src/dst length error int status 
_Status 


rf_ce_cmd_done_ NA one command done int status, 
int_status 
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6.18.6.9 ce_int_clear 


0x00000024 (0x00000000) ce_int_clear 


isi 5) cal cl Uc icali c ea  HaU a 


Reserved 


Type 


SS eee eee 


Reserved _fi _di erve | erve = Reserved 


a 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_clear_pka_f | [12] WC clear can't fime prime int 
ind_prime_err_int 

rf_ce_clear_pka_ | [11] WC clear divisor zero int 
div_zero_err_int 

rf_ce_clear_use_e | [10] WC clear ce use efuse error flag 
fuse_err_int 


rf_ce_clear_pka_ WC NA clear ce pka one cmd done flag 
one_cmd_done_i 
nt 


rf_ce_clear_pka_s WC NA clear ce pka store done flag 
tore_done_int 
Ec Sl a EA a 
SS a a i A 


rf_ce_clear_tdes_ | [5] WC NA clear tdes key check error int status 
key_err_int 
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S E a — 
rr_int 


rf_ce_clear_cmd_ WC NA clear one command done int status, 
done_int 


6.18.6.10 ce_start 


Hi Ud ad il El ial ll dad Sal i a idl 
— 


Type 


eee eeeee 
awakes eeee 


rf_c 
Reserved e_st 
art 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


e ee ee 


6.18.6.11 ce_clear 


0x0000002C (0x00000000) 


GS es es e A el A 


Reserved 


Type 


ARAA 
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Reserved 


Type 


Eee eee ie 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


oe L 


6.18.6.12 ce_aes mode 


0x00000030 (0x00004000) ce_aes_mode 
fe (Se aie eo ie fae nin fel EK a lied 


Reserved 


Type 


POR A ae 
eZee 


Res rf_ce_aes_m 
rf_ce_aes_k g 
erve ac_ctr_inc_ Reserved 
ey_len_sel de k 
d mode 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 807 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


| @ | SPREADTRUM . SC7731E Design Specification 


rf_ce_aes xts iv_ | [14] RW NA 0x1 O: rtl rotation, 1: no-rotation 
rotation 


rf_ce_aes key_le | [13:12] | RW 00: key 
n_sel 128bits, 01:192bits,10,11:256bits 
ee Lo a era ees 


coed ce_aes_work_ | [10: eam 000:ECB,001:CBC,010:CTR,011:XTS,100 
mode “CMAC,101:GCM,110:GMAC 


eee a ae ee 


Eas ce -aes mac_ct ESEE 5] ae eae aes mac ctr inc mode: 00: normal 
r_inc_mode mode; 01: low 64bit is valid 
rf_ce_aes enc_de | [4] O:encode,1:decode 

c_sel 


per e e e mo 


6.18.6.13 ce_tdes_mode 


Kapaa AA eee eed Pe A 


Reserved 


Type 


| MA 
pe Ea a ea A a 


rf_ce_tdes_ 
Reserved 4 Reserved Reserved Reserved 
work_mode 


Type 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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rf_ce_tdes key_e | [13] 0: disable, 1: enable even/odd check 
venodd_check_on 


rf_ce_tdes key_e | [12] RW NA O:odd check,1:even check 
ven_sel 


rf_ce_tdes_work_ RW NA 00:ECB,01:CBC 
mode 


aa ce_tdes enc_d bait RW O: ici es 1:decode 
ec_sel 


6.18.6.14 ce_hash_mode 


ries i lca Klee Us ld cee 


Reserved 


Type 


ae 


rf_c 
rf_hash_hm 
Reserved Reserved rf_ce_hash_mode Reserved 
ac_pad_sel ash 


| a 
= PEPP P PPP PPEP PEPPE 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


pe basa 12] 00: normal hash; 01: ipad ;10: opad; 
d_sel 11: reserved 
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rf_ce_hash_mode RW NA hash work module, 
5'd0: Doesn't work 
5'd1: MD5 mode 
5'd2: SHA-1 mode 
5'd3: SHA-224 mode 
5'd4: SHA-256 mode 
5'd5: SHA-384 mode 
5'd6: SHA-512 mode 
5'd7: SHA-512/224 mode 
5'd8: SHA-512/256 mode 
5'd9: SM3 mode 


6.18.6.15 ce_cfg 


Dc ei ea (ee al (ead 


rf_ce_src_outstanding_num rf_ce_dst_outstanding_num a Wi Reserved 


M A HE 
2 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 
aig nun ce_src_outstan a a axi read port outstanding number 
aig nun num 
rf_ce_dst_outstan ui 24] axi write port outstanding number 
ding_num 
rf_ce_src_word_s | [23] RW NA switch source high 32bits and low 
witch 32bits 
rf_ce_dst_word_s | [22] RW NA switch destination high 32bits and low 
witch 32bits 
a a ie aK o> en 
witch | 


rf_ce_dst_byte_s | [20] destination data switch of one word 
witch 


rf_ce_list Koe kaid list update iv/sec/cnt flag 
_iv_sec_cnt 
É E T 
s — =p _ 
rf_ce_list_aad_fla aN ae 0: isn't aad list 1: is aad list 
8 
rf_ce_list_aad_en | [13] 0: aad no-end list 1: aad end list 
d_flag 
rf_ce_do_wait_bd | [12] RW wait axi B channel bready 
one 
rt ce. T in_ira [11] O:normal mode, 1: iram key or secure 
ddr key 
rf_ce_key_in_sess | [10] RW NA 0: normal mode, 1: aes/tdes/sm4 key 
ion_key_flag from session key 
rf_ce_key_in_efus RW NA 0: normal mode, 1: aes/tdes/sm4 key 
e flag from efuse 
rf_ce_key_in_ddr RW NA 1: all crypto key in ddr/iram; 0: from 
_ flag registers 
rf_ce_dma_bypas a a a O:normal mode, 1: bypass ce 
s 
rf_ce_std_ mode_ RW NA O: std flag 1: std aad flag 
aad_flag 
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rf_ce_std_ mode_ | [5] RW NA 0: std aad no-end flag 1: std aad end 

aad_end_flag flag 

rf_ce_std_mode_ RW NA std end flag 

end_flag 

rf_ce_cmd_ioc [3] RW 0: enable cmd int output: 1: don't 
output int 


f e _dont_dump me 0: dump from ddr; 1: don't dump 
dr 

rf_ce_link_mode_ E a O:std mode, 1: link mode 

flag 


6.18.6.16 ce_src_frag_length 


0x00000048 (0x00000000) ce_src_frag_length 


| ene M a voo 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


oo C 28] sc ee a C 

DES [27:24] | RW source address high 4bits; or aes mac 
aad address high 4bits 

rf_ce_src_frag le | [23:0] RW NA source fragment length of each node; 

n or aes mac aad length 
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6.18.6.17 ce_dst_frag_length 


0x0000004C (0x00000000) ce_dst_frag_length 
IPA ee a ee eee Lae ed fe tees ee ce 
i hae 
E O 
Ps (5 fa fc fs al la Fa Wf 


rf_ce_dst_frag_len 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_dst_addr_hi | [27:24] a E ao o destination address high 4bits 


rf_ce_dst_frag le | [23:0] ON destination fragment length of each 
n node 


6.18.6.18 ce_src_addr 


0x00000050 (0x00000000) ce_src_addr 


Be Fe Tc ic Melia it ie Ua Ln 


rf_ce_src_addr 


Type RW 


ii ic cl Pea E aa i EA A 


rf_ce_src_addr 


Type RW 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_src_addr [31:0] RW NA source address; or pka instruction 
addr;or aes mac aad address 


6.18.6.19 ce_dst_addr 


0x00000054 (0x00000000) ce_dst_addr 


ca cid Vc a a cl ic inal 


rf_ce_dst_addr 


Type RW 


ec Fc ial i Te a es 
ae MGN 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_dst_addr [31: 0] i a ae destination address; or pka store high 
addr 


6.18.6.20 ce_list_length 


0x00000058 (0x00000000) ce_list_length 


bes ec ella Hae (el ciel alc 


Reserved rf_ce_list_ptr_hi 


Type RW 


fe cee eee re ee [en 


Reserved rf_ce_list_len 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


o (oe N E 


E CRON 16] po Eo high 4bits 
[11: 0] Pee ee first list length,support max 256 nodes 


6.18.6.21 ce_list_ptr 


ee a ee ee 
[ee rf_ce_list_ptr 


Type 


Bea Fc Lee A ead 


rf_ce_list_ptr 


" 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E OS a E Ms 


6.18.6.22 ce_hmac_key_length 


0x00000060 (0x00000000) ce_hmac_key_length 
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i ie ead ea ea Fe 
i O 
co | CCU 
i a cs a sf KE 


rf_ce_hmac_key_len 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_hmac_key_ | [27:24] | RW hmac ich address high 4bits 
addr_hi 


rf_ce_hmac_key_| | [23:0] =e hmac key length 
en 


6.18.6.23 ce_hmac_key_address 


0x00000064 (0x00000000) ce_hmac_key_address 


i cae a fi Ue ale ie A 


rf_ce_hmac_key_addr 


Type 


(as [ine FF Ka fc RV a Ha 


rf_ce_hmac_key_addr 


Type RW 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_ hmac_key_ | [31:0] a a ae hmac key address 
addr 


6.18.6.24 ce_aes _tdes rsa_key_ length 


0x00000068 (0x00000000) ce_aes_tdes_rsa_key_length 
Pc (sla a el a [tal AF 


rf_ce_aes_tdes_rsa_key_add 
Reserved cn rf_ce_aes_tdes_rsa_key_len 
hi 


k E 
ics ec a Me] vl al (6 a Fa A 


rf_ce_aes_tdes_rsa_key_len 


Type 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_aes tdes rs | [27:24] | RW aes O rsa rc4 key address high 4bits 
a_key_addr_hi 

rf_ce_aes_tdes_rs | [23:0] RW NA aes tdes rsa rc4 key length 

a_key_len 


6.18.6.25 ce_aes tdes rsa_key_address 


0x0000006C (0x00000000) ce_aes_tdes_rsa_key_addres 


BG a a a a a al a a a 


rf_ce_aes_tdes_rsa_key_addr 


Type 
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Pe EF A 


rf_ce_aes_tdes_rsa_key_addr 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_aes tdes rs | [31:0] RW NA aes tdes rsa rc4 key address; or pka 
a_key_addr load high 18bits addr 


6.18.6.26 ce_iv_sec_cnt0d 


0x00000070 (0x00000000) ce_iv_sec_cnt0O 
ee ce ee ee a ere re fee eee Je 
ae a G 


Type RW 


FG el 
a ST 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_iv_sec_cntO | [31:0] RW NA iv/sec/cnt shared register for aes or 
tdes;iv[127:0],iv[127:96] in low 
address,and little-edian 
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6.18.6.27 ce_iv_sec_cnt1 


0x00000074 (0x00000000) ce_iv_sec_cnt1 


rf_ce_iv_sec_cnt1 


ee fe i a ce pr ef ed ee ae 


Type RW 


Pca Fe il FE a eS 
perp U® 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_iv_sec_cnt1 | [31:0] RW NA iv/sec/cnt shared register for aes or 
tdes;iv[95:64] 


6.18.6.28 ce_iv_sec_cnt2 


0x00000078 (0x00000000) 


FR (Fel (fc ics Un Ha 


rf_ce_iv_sec_cnt2 


Type RW 


ess ic Fc se id Eu A A na A 


rf_ce_iv_sec_cnt2 


Type RW 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_iv_sec_cnt2 | [31:0] RW NA iv/sec/cnt shared register for aes or 
tdes;iv[63:32] 


6.18.6.29 ce_iv_sec_cnt3 


0x0000007C (0x00000000) 


Ba el cle Ds il al el sa iP ills 


rf_ce_iv_sec_cnt3 


Type RW 


(ed ce (il fe Pcl ea) sb ed Fe eal 


rf_ce_iv_sec_cnt3 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_iv_sec_cnt3 | [31:0] RW NA iv/sec/cnt shared register for aes or 
tdes;iv[31:0] 


6.18.6.30 ce_aes des key10 


0x00000080 (0x00000000) ce_aes_des_key10 


sel ic cc Leal cal Us ie ih il Fd 


rf_ce_aes_des_key10 


Type Ww 


Fs es i eV Pac 9D fe Hina 


rf_ce_aes_des_key10 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 820 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_aes des ke | [31:0] | WO NA aes key1/tdes key1/sm4 
y10 key1;key[127:0],key[127:96] in low 
address,and little-edian 


6.18.6.31 ce_aes des key11 


0x00000084 (0x00000000) ce_aes _des_key11 
Pa Es fie (al a Fe ie [in a Fa 


rf_ce_aes_des_key11 


Type w 


a Ese A a ea 


rf_ce_aes_des_key11 


. 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_aes des ke | [31:0] | WO NA aes key1/tdes key1/sm4 
y11 key1;key[95:64] 


6.18.6.32 ce_aes_des_key12 


0x00000088 (0x00000000) ce_aes_des_key12 


rf_ce_aes_des_key12 


Ei (i (a Fa A i (i Ui fale 
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Type Ww 


a ae ica Fc Lica Dc al a A a A 


rf_ce_aes_des_key12 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_aes des ke | [31:0] | WO NA aes key1/tdes key2/sm4 
y12 key1;key[63:32] 


6.18.6.33 ce_aes_des_key13 


0x0000008C (0x00000000) ce_aes_des_key13 


Bak Fa ec Fell el acl A A 


rf_ce_aes_des_key13 


Type Ww 


eka Va a Fa ie Fic Kal 


rf_ce_aes_des_key13 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_aes des ke | [31:0] | WO NA aes key1/tdes key2/sm4 
y13 key1;key[31:0] 
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6.18.6.34 ce_aes des key14 


0x00000090 (0x00000000) ce_aes_des_key14 


rf_ce_aes_des_key14 


ms) fice cl Pe ef cli a il fll 


Type wo 


Pa Fe a eS 
perp U® 


Type wo 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
M EN — 
y14 


6.18.6.35 ce_aes des key15 


0x00000094 (0x00000000) ce_aes_des_key15 


FR (de (Fc ce icc a a ed 


rf_ce_aes_des_key15 


Type wo 


esl ic Fc Ese bd Ea el a(S A ne A 


rf_ce_aes_des_key15 


Type wo 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


y15 


6.18.6.36 ce_aes_des_key16 


0x00000098 (0x00000000) ce_aes_des_key16 


Ba i a a a a a T A A 


rf_ce_aes_des_key16 


Type Ww 


De (ed ce (le Plc)  e HES 


rf_ce_aes_des_key16 


Type wi 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
N S 
y16 


6.18.6.37 ce_aes_des_key17 


0x0000009C (0x00000000) ce_aes_des_key17 


el ic Fc Leal cal ss al ie i ili Fld 


rf_ce_aes_des_key17 


Type Ww 


Fs es id Vs Pac FDU fee ena 


rf_ce_aes_des_key17 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 
“ “MP E oy] 
y17 


6.18.6.38 ce_aes_des_key20 


0x000000A0 (0x00000000) ce_aes_des_key20 


bl i ic atl Fa a i ia a A 


rf_ce_aes_des_key20 


Type Ww 


ea Ge fo a sn Ee A 


rf_ce_aes_des_key20 


Type Ww 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
“ i ir. oo 
y20 


6.18.6.39 ce_aes des key21 


0x000000A4 (0x00000000) ce_aes_des_key21 


AABENRAA 


rf_ce_aes_des_key21 
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ee Fis (eV aE A 


rf_ce_aes_des_key21 


Type Wi 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
“ Of Pex 
y21 


6.18.6.40 ce_aes des key22 


0x000000A8 (0x00000000) ce_aes_des_key22 


ea te ee fe a ea A 


rf_ce_aes_des_key22 


Type Ww 


Ba i E a 
il RR Sac) 


Type wi 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
“ Ci a 
y22 
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6.18.6.41 ce_aes des key23 


0x000000AC (0x00000000) ce_aes_des_key23 


rf_ce_aes_des_key23 


Ee a ee be ae 


Type wo 


e ee a ee T A A 
perp "”"”"”"”"”*”*”*“ DA 


Type wo 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
M N — 
y23 


6.18.6.42 ce_aes des key24 


0x000000B0 (0x00000000) ce_aes_des_key24 


FR (ed fs LE (ce as A a en 


rf_ce_aes_des_key24 


Type wo 


esl ic Fc [case bd Ea el a(S al i nt a 


rf_ce_aes_des_key24 


Type wo 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 827 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC7731E Design Specification 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


y24 


6.18.6.43 ce_aes des key25 


0x000000B4 (0x00000000) ce_aes_des_key25 


Boa i ie cl Fc Dis il a a isa ea ila A 


rf_ce_aes_des_key25 


Type wo 


De (ied ce (el Fe AA A Fe EA 


rf_ce_aes_des_key25 


Type wi 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
N S 
y25 


6.18.6.44 ce_aes_des_key26 


0x000000B8 (0x00000000) ce_aes_des_key26 


sel ec Hc Fc e a cal ess al ie il a 


rf_ce_aes_des_key26 


Type wo 


Fs es i eV i Pac) DH fe ie nal 


rf_ce_aes_des_key26 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 
“ "MHP EA o oy] 
y26 


6.18.6.45 ce_aes_des_key27 


0x000000BC (0x00000000) ce_aes_des_key27 


a i cat a a ic ia a i) E A 


rf_ce_aes_des_key27 


Type Ww 


a ie fo ee es Ee A 


rf_ce_aes_des_key27 


Type Ww 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
“ D a 
y27 


6.18.6.46 ce_sm4_mode 


0x000000C0 (0x00000800) ce_sm4_mode 


EAA AAE 


Reserved 


e 
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= (aaa 
Ba i Ea i a 


= Reserved = Oe 7 Reserved Reserved 


oo | | ka 
me S | ° | ° ee ° ee 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_sm4_xts_in | [11] RW NA 0x1 0: rtl rotation, 1: no-rotation 
v_rotation 

rf_ce_sm4_work_ | [10:8] RW NA 000:ECB,001:CBC,010:CTR,011:XTS,100 
mode :CFB,101:OFB 


rf_ce_sm4_enc_d | [4] 0:encode,1:decode 
ec_sel 


a ae a a a 
Peseta succes 


6.18.6.47 ce_rc4_mode 


0x000000C4 (0x00000000) ce_rc4_mode 


ei ic cial a [ll ah il el ie in ala a 


Reserved 


Type 


ec fe iano A A 


law — 
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Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


6.18.6.48 ce_ip version 


0x000000C8 (0x00000100) ce_ip_version 
be (Sc fade a (ca [eae ie a Ua 
[iced EI ss, 


Type 


(RS fc Ua Pi e aa a Ve a E 


rf_ce_ip_version_hi rf_ce_ip_version_lo 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
“ a ee 
hi 
i ee a 
lo 


6.18.6.49 ce_pka_mode 
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BA i fs fc a ca TW Tc Uf ae 


Reserved rf_ce_pka_find_prime_num 


a 
Bs ili lL a EF Ws a 


m T 


ka 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a E 


rf_ce_pka_find_p | [23:16] | RW Oxff find prime counter threshold 
rime_num 


rf_ce_pka_reg_nu | [1] RW ccs register number select; 0: 32, 1:16 
m_sel 


6.18.6.50 ce_pka_reg_length01 


0x000000D0 (0x00200020) ce_pka_reg_length01 


ss [El si cl Fis Fe lic i Ua Un UD 


Reserved rf_ce_pka_reg_length1 


Type RW 


ee e A eee ee eee 


Reserved rf_ce_pka_reg_lengthO 


B O & & »§}§» | 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


eel Eo 26| a a ae E 


rf ce a reg le | [25:16] oe ce Se register length1 
ngthi 


rf_ce_pka_reg le RW 0x20 ce icc register lengthO 
ngthO 


6.18.6.51 ce_pka_reg_length23 


0x000000D4 (0x00200020) ce_pka_reg_length23 
esa re ere fea re es ce eee eee ee ele 


Reserved rf_ce_pka_reg_length3 


Type 


aE 
k ë NEHH rr 
EA le eat a e EN 
ka O 
ka 
e ee ~ rT 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Oo aee| eed ae a Ss 


aaa ea 16] ba ee a ce bao register length3 
ngth3 
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rf_ce_pka_reg le RW NA 0x20 ce pka register length2 
ngth2 


6.18.6.52 ce_pka_inst_pc 


ial Sada al dbl lel a ll a al ad 


rf_c rf_c rf_c 


rf_c 


rf_ce_pka_in 
st_pc 


Reserved 


8 8 
auda HE ma 
ci ici ics ic cl ef eR a a 


rf_ce_pka_inst_pc 


Type 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_pka_div_ze | [31] NA divisor zero 
ro_err_flag 
rf_ce_pka_infinity | [30] NA ce pka infinity point 
_point_flag 
rf_ce_pka_modin | [29] NA ce pka mod inv error 
V_err 
rf_ce_pka_addsu | [28] NA ce pka add/sub carry 
b_co 
rf_ce_pka_find_p | [27] NA can't fime prime 
rime_err_flag 


rf_ce_pka_one_c | [25] NA 1: pka one cmd instruction done 
md_done 
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a a a a a as 


6.18.6.53 ce_pka_debug0O 
0x00000134 (0x00000000) ce_pka_debugO 


Baa a GF fc le Fc UF A 


rf_ce_pka_debugO 


Type 


Se ee ee ea | 
EEAS fee ee fea eel eee ell 
Ba rf_ce_pka_debugO 


Type 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_pka_ debug | [31:0] eh Ph pka debug info 0 
0 


6.18.6.54 ce_pka_debug1 
0x00000138 (0x00000000) ce_pka_debug1 


iba eel ei Fe ie ee Fc ea Ue 


rf_ce_pka_debug1 


Type 


ec (Es cL A Ka Ga i CF al 


rf_ce_pka_debug1 


Type 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_pka_debug | [31:0] ie i a pka debug info 1 
1 


6.18.6.55 ce_aes_tag_length 


0x0000013C (0x00000010) ce_aes_tag_length 
Pa (i esl i FL Md aed ee 


Reserved 


Type 


ATO se 
Ea T 
HK cd dG i al ak a 
i ed oh 
= PEEP CCPC ECE HHHH 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


oe Caa Si fe (S552 | 


a ce_aes tag ad | [11: peal aes tag address ce Abits 
dr hi 

A i 

n 


6.18.6.56 ce_aes_tag_address 


0x00000140 (0x00000000) ce_aes_tag_address 


es i Ue ie Fh el Cie fed ea 
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ka rf_ce_aes_tag_addr_lo 


Type RW 


aaa i aa Fs a a a AEA RA RA A A A A 


rf_ce_aes_tag_addr_lo 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
“ “FI ee 
dr_lo 


6.18.6.57 ce_pka_debug2 


0x00000148 (0x00000000) ce_pka_debug2 


a ea ee 


rf_ce_pka_debug2 


Type 


S fe ed Ee ea T A 


rf_ce_pka_debug2 


Type 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_pka_ debug | [31:0] a a ae pka debug info 2 
2 
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6.18.6.58 ce_axi_axcache 


0x0000014C (0x00000000) ce_axi_axcache 
maa ica (Velie (ce Gi a Dea 
Ba 


Type 


ka e ee eea 
EB ee ei ee ee 
a | N 


Type RW RW 


La 6=E—rlti‘(<é‘i‘a‘selhm™h6€)}©6F6hR,LRULELUVDUAULNE 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


2. 2 ae 
e 
CA i 


6.18.6.59 ce_pf_calc 


0x00000150 (0x00000000) 


bi i i enc Fe Fc Face ce UF 


rf_ce_pf_calc 


Type 


Fa (Es (Fe a se a FS fH 


rf_ce_pf_calc 


Type 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


ieee eae dR IR Po 


6.18.6.60 ce_dummy_reg 


0x00000154 (0x00000000) ce_dummy_reg 


Io fee er ee ee Pee i 


rf_ce_dummy_reg 


Type 


ie ee Fc Me ce a(R a 


rf_ce_dummy_reg 


Type 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
D ef a 
g 


6.18.6.61 ce_pka_debug3 
0x00000158 (0x00000000) ce_pka_debug3 


a l it ed Pe i a A 


rf_ce_pka_debug3 


Type 


es ie Fl [ica cl ea (BS A 
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ka rf_ce_pka_debug3 


Type 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_pka_debug | [31:0] rode es pka debug info 3 
3 


6.18.6.62 ce_cmd_stop _ ctrl 


0x0000015C (0x00000000) ce_cmd_stop_ctrl 


ia il a E Dic Fl ca al (i al it i ie TL 


Reserved 


Type 


cs Ue We ee sc Me eM ee 


“| Reserved Reserved 


| oes k 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_cmd_stop_ | [4] WC NA to restart 
clear 
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rf_ce_cmd_stop RW NA 0: to execute next cmd; 1: finish 
current cmd,then stop 
6.18.6.63 ce_rng_en 


0x00000200 RNG module enable(0x0001FF00) 
a a Fe a ee [ne a 


“S r 


rf_rng_src_sel_enable Reserved 


RNG module enable 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_rng data_ [18] RW ices ee) the signal is high,then the rng data 
mux_enable come from cpu. 


rf_ce_rng mux_ri | [17] RW NA if the signal is high,then the osc rings 

ng_enable sel signal come from 
rf_rng_src_sel_enable. 

rf_ rng _auto_enab | [16] RW NA 0x1 if the signal is high,then the osc rings is 

le auto choose to work 

rf_rng_src_sel_en | [15:8] RW NA Oxff the signal control which osc ring is 

able work,when the least bit is high,then 
the first one osc ring is choose as the 
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a ae a E E 


rf_ce_trng_ptest_ | [4] RW NA trng source test enable 

mode_en 

rf_ce_rng_rst_fro re a the rst signal to the exotic trng module 
m_cpu 


rf_ce_rng src _fro | [2] RW NA the signal can change when the trng is 
m_cpu_enable work ,which can control the trng start 
or stop by cpu. 


eee ee eee ee 


rf_ce_rng_en RW NA RNG module enable bit: 
1:enbale RNG module to generate 
random number when auto mode is 
not enable 


6.18.6.64 ce_rng_config 


0x00000204 RNG module config(OxFFFO0823) ce_rng_config 


ei a cd HH Ge Una 


number_of_samples_threshold Reserved 


ee ë ë ë 


Ekoa il A a ee A A A 


rf_ce_rng_s 


rf_ce_rng_data_valid_threshold rf_ce_rng_ring_sel 


ource_sel 


Type 


RNG module config 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 
number_of samp | [31:20] | RW NA Oxfff Threshold bit value for random data , 
les_threshold indicates that the cycle of the src_en is 
high, the max value is 12'hFFF. 


rf_ce_rng_ ptest_ when the data_in is 0,the test result 
data_in should be 1,and the data ini is 1,the 
test result should be 0; 


rf_ce_rng data _v : Threshold value for rng_data_valid, 

alid_threshold indicates that when rng_data_ valid 
high, there area at least number of 
rng_data_valid_threshold words in 
SRAM, the max value is 8'h1F. 


rf_ce_rng_exotic_ ce_rng_exotic_fault_rst_sel: 
fault_rst_sel 1'bO:the rst generated by the fault 
signal, 1'b1:don't generated 


the rst signal,the rst signal come from 
the cpu 


rf_ce_rng_ source : local RNG entropty source select 
sel 


01: the first rng ring 


10: the second rng ring 
00:11: XOR mode for the two rings 


rf_ce_rng data le when it's 1,the the post process 
n_sel module need data bitwith is 
440bit,else is 256bit 


rf_ce_rng _trng s the signal select the trng data come 
el from exotic or local trng module 
1:exotic O:local 


Lie iq cal A one 
to 0x7 


6.18.6.65 ce_rng data 


0x00000208 RNG data for cpu to read(0x00000000) 
[cao lire aa ee fee [ere ee cera) fred eel ana 


rf_ce_rng_data 


Type 


bel Ga ea a A a fl a A E 


rf_ce_rng_data 
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RNG data for cpu to read 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_rng data [31: 0] RW NA When RSA Key generation doesn't 
work, CPU can read this register to get 
32bits random data every time 


6.18.6.66 ce_rng_ sample_period 


0x0000020C time interval between two samples(0x00000000) ce_rng_sample_period 
Ka ce a eh a a 


rf_ce_rng_first_sample_period 


RW 


Pea a Fic a Fe A EA 


rf_ce_rng_second_sample_period 


Type RW 


time interval between two samples 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_rng_first_sa | [31] RW NA enable first level sample 
mple_en 


rf_ce_rng_first_sa | [30:16] | RW NA sample period between two samples, 
mple_period the value is from 0 to 255 
rf_ce_rng second | [15:0] RW NA sample period between two samples, 
_sample_period the value is from 0 to 255 
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6.18.6.67  ce_rng_post_process_en 


0x00000210 post process functions select(0x00000048) ce_rng_post_process_en 


i a A cea ed Ei ae 


Reserved 


Type 


P= RR a a 
ee) a la a A Gel 


>) r 


maa 


post process functions select 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_rng_post_ei | [7] RW Lc ers it's 1,the the PRNG data xor 
ght_en with trng data 

rf_ce_rng_post_s RW NA 0x1 when it's 1,the the final post process 
even_en module is enable 

rf_ce_rng_post_si | [5] RW NA when it's 1,the the xor process module 
x_en is enable 


rf ce_rng_post_fi | [4] RW NA when it's 1,the the cycle_code module 
ve_en is enable 

rf_ce_rng post_f | [3] RW NA 0x1 when it's 1,the the Ifsr module is 
our_en enable 

rf_ce_rng post_t | [2] RW NA 

hree_en 

rf_ce_rng post_s | [1] RW NA post data path 1 enable 

econd_en 

rf_ce_rng_post_fi RW NA post data path 0 enable 

rst_en 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 845 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


6.18.6.68 ce_rng_work_status 


0x00000214 rng work status(0x00000010) ce_rng_work_status 


mea ca Vic ec i (ie al Fa A 


rf_ce_rng_rsa_key_gen_rand_num 


Type 


mine 
ge a ce i a E A a 


SS : T 


ka 


Frrr rrr r a EA A 


rng work status 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_rng_rsa_ke |[31: 16] NA rand data number when keygen done 
y_gen_rand_num 


rf _ce_rng_test_re NA the result of test mode 
sult 


rf_ce_rng fifo_e NA 0x1 the fifo status 

mpty 

rf_ce_rng_error_f | [3] NA the exotic rng module status 

ault 

rf_rng_rsa_pka_b | [2] NA 

usy 

rf_ce_rng_data_v | [1] NA when high indicates that RNG module 
alid has generate 256 bits random data 

rf _ce_rng_auto_ NA when high indicates that auto mode is 
mode_ongoing ongoing, CPU can't access rng_data 
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6.18.6.69 ce_rng_timeout_cnt 


0x00000218 rng time out counter(0x00000000) ce_rng_timeout_cnt 


rf_ce_rng_timeout_cnt 


fc a a fa Re ie ce aU ad cl a 


Type RW 


(a i a OS Red 
i rE er 


Type RW 


Pr ee Pee T Pe Eg NE 


rng time out counter 


Field Name Wi Set/Cle Description 
ar 
rf_ce_rng_timeou | [31:0] RW NA rng timeout count for ce_rng_top 
t cnt module to generate 256bits data,when 
set to 32'h0, disable this function 


6.18.6.70 ce_rng_int_en 


0x0000021C rng interrupt enable(0x00000000) ce_rng_int_en 


GS ces al UF Fi a elle 


Reserved 


Type 


ee Ul el ca FG A 


ie o 
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rng interrupt enable 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_rng sram_s | [4] RW NA enable sram short interrupt 
hort_int_en 

rf_ce_rng timeou | [3] RW NA enable timeout interrupt 
t_int_en 

rf_ce_rng_ proces | [2] RW NA enable process2 interrupt 
s2_int_en 

rf_ce_rng proces | [1] RW NA enable process1 interrupt 
s1_int_en 

rf_ce_rng_ proces RW NA enable processO interrupt 
sO_int_en 


6.18.6.71 ce_rng_sts 


0x00000220 rng interrupt status(0x00000000) 


(al icc cl MLL Ue El Ml Pa 


Reserved 


Type 


PR a a a a 
Pe Eel i Ne i Ma A 


. T 


me] 


= See Pert 


rng interrupt status 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_rng sram_s | [4] NA sram_short_interrrupt status 
hort_int_sts 


rf_ce_rng timeou | [3] NA timeout interrrupt status 
t_int_sts 

rf_ce_rng_ proces | [2] NA process2 interrrupt status 
s2_int_sts 

rf_ce_rng proces | [1] NA process1 interrrupt status 
s1_int_sts 

rf_ce_rng_ proces NA processO interrrupt status 
sO_int_sts 


6.18.6.72 ce_rng_int_clr 


0x00000224 rng interrupt clear(Ox00000000) ce_rng_int_clr 


2a E i i 


Reserved 


Type 


— ť MAAM 
EA A A A 


= T 


CE 


rng interrupt clear 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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rf_ce_rng _clear_s | [4] WC NA clear sram short interrupt 
ram_short_int 

rf_ce_rng_clear_ti | [3] WC NA clear timeout interrupt 
meout_int 


rf_ce_rng clear_p | [2] WC NA clear process2 interrupt 
rocess2_int 
rf_ce_rng _clear_p | [1] WC NA clear process1 interrupt 
rocess1 _int 
rf_ce_rng_clear_p WC NA clear processO interrupt 
rocessO_int 


6.18.6.73 ce_rng_ mode 


0x00000228 RNG module work mode(0x00000000) ce_rng_mode 


[sass Cie (cele ei ec i ed 


Reserved 


Type 


PR UR a | 
Fi Dia al A Wd 


rf_c 
e_pr 

Reserved ng_ Reserved rf_ce Ag a 
mod 


ka 


RNG module work mode 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_prng mode RW NA PRNG work mode: 
1: Auto Seed update Mode 
0: Mannual seed update Mode 
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10: PRNG mode 


01: TRNG mode 


00:11: Mixed mode for TRNG 


6.18.6.74 ce_prng_seed_update 


0x0000022C PRNG mode seed update config(0x00000000) ce_prng_seed_update 
cee e se [Sect Pica ea E ic | 


Reserved 


Type 


Dee ee eee 
I a ae a a e 


a T 


kA a 


PRNG mode seed update config 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_prng seed_ WC NA When Write to 1, PRNG will update 
update seed to PRNG_SEED_CONFIG register 
value 


6.18.6.75 ce_prng_seed_config 


0x00000230 PRNG mode seed update config(0x00000000) ce_prng_seed_config 
Baa (a a a i a Fa Vic fa a cs i a 


rf_ce_prng_seed 


Type 


i a NUNUNNNUNNNNNH 
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rf_ce_prng_seed 


" 


PRNG mode seed update config 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_prng_seed | [31:0] ie ae ae Seed for prng mode 


6.18.6.76 ce_rng_bit_rate 


0x00000234 RNG Bit Rate(0x00000000) ce_rng_bit_rate 


a il ic Vela a a cl a i i DE 


rf_rng_gen_bit_cnt 


Type 


Pe [ie co l(a iM DP es 


rf_rng_bit_rate 


RNG Bit Rate 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_rng_gen_bit_c | [31:16] iar a ie RNG Bit Counter 
nt 
i a he ge 
cycle 
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6.18.6.77 ce_rng_sram_data_threshhold 


ce_rng_sram_data_threshho 
Id 


ii A Ka El aie Ul ee eH A 


0x00000238 SRAM data numuber threshold(0x00000000) 


Reserved 


Type 


cal ical it cil al ic ce a de Fl 


Type RW 


SRAM data numuber threshold 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_rng_sram_v | [7:0] SRAM at numuber threshold, 
alid_threshholdd 


6.18.6.78 ce_rng sram_data_residue_num 


ce_rng_sram_data_residue_ 
num 


se it Ue a i Fa ila ea i Fl Wad eed 


0x0000023C rng_sram_data_residue_num(0x00000000) 


Reserved 


Type 


esa US (Cc ea ie 


Reserved rf_ce_rng_sram_data_residue_num 


Type 


a o BEEBEE 


rng_sram_data_residue_num 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_rng_sram_d | [7:0] NA rng_sram_data_residue_num 
ata_residue_num 


6.18.6.79 ce_rng_exotic_fault_counter_config 


ce_rng_exotic_fault_counter 
_config 


Fike Ci Ci E a A 


0x00000240 exotic fault counter(0x00000000) 


Reserved 


Type 


Ps UU | a i i in A 


rf_ce_exotic_fault_counter_config 


Type 


exotic fault counter 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_exotic_fault | [15:0] RW La E, the fault counter and read the 
_counter_config counter 


6.18.6.80 ce_session_key0 


0x00000300 (0x00000000) ce_session_keyO 


a lice Fc Fe Fea cle cn ns ea 


rf_ce_session_keyO 


Type 
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rf_ce_session_keyO 


Type 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
d ce_session_key | [31:0] RW secure os; can't support wrote by 
commandfifo mode,hash/rc4 key can't 
be from session key 


6.18.6.81 ce_session_key1 


0x00000304 (0x00000000) ce_session_key1 
Ben a ea A He iS a a a A 
"J > O 


Type RW 


Baa e ee e A ee 
"L aS e > O 


Type 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
“ ae ie ae 
1 
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6.18.6.82 ce_session_key2 


0x00000308 (0x00000000) ce_session_key2 


rf_ce_session_key2 


ms) fcc cl Pe Fc cl a fll 


Type RW 


e Fa i FG a SE 
perp U® 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
H O [ND ETRE 
2 


6.18.6.83 ce_session_key3 


0x0000030C (0x00000000) ce_session_key3 


ce cdl ee ee a alee eel 


rf_ce_session_key3 


Type RW 


esl ice Fc se id Ea el a(R a i na A 


rf_ce_session_key3 


Type RW 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


“a a e 
3 


6.18.6.84 ce_session_key4 


0x00000310 (0x00000000) ce_session_key4 


bs i el cl Fc Dis il al il sii 


rf_ce_session_key4 


Type RW 


De Ue ce (el fe Pcl ed Fe eal 


rf_ce_session_key4 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
N re poem 
4 


6.18.6.85 ce_session_key5 


0x00000314 (0x00000000) ce_session_key5S 


sel i Fc Ll el al i ie i als A 


rf_ce_session_key5 


Type RW 


f(s i eV i Ps fe ena 


rf_ce_session_key5 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 
“ “P EN 
5 


6.18.6.86 ce_session_key6 


0x00000318 (0x00000000) ce_session_key6 


Baa i ic at Fa cel cli ea i) ea i a Me Fa 


rf_ce_session_key6 


Type RW 


a i fo a i sn ge 


rf_ce_session_key6 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
“ ee ee 
6 


6.18.6.87 ce_session_key7 


0x0000031C (0x00000000) ce_session_key7 


fea i ca Ra cs ia (elo Ce fs Da Ke 


rf_ce_session_key7 
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Ea iss (eV fe A A 


rf_ce_session_key7 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
“ “PIO ERKE Oú 
7 


6.18.6.88 ce_iram_key0 


0x00000320 (0x00000000) ce_iram_key0 
kia kaa a EF ie A 
pe 


Type RW 


a a a a 
Dal EN Nie 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_iram_keyO [31:0] RW NA secure os; can't support wrote by 
commandfifo mode,hash/rc4 key can't 
be from iram key 
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6.18.6.89 ce_iram_key1 


0x00000324 (0x00000000) ce_iram_key1 


rf_ce_iram_key1 


re fe a ce a he ae 


Type RW 


e Fi el i ie OS a A A 
perp CUD® 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ee ee ae M E 


6.18.6.90 ce_iram_key2 


0x00000328 (0x00000000) ce_iram_key2 


Ba Fee Ul cl ia el il ic el 


rf_ce_iram_key2 


Type RW 


a Fi Fi ce Met fe (a Le 


rf_ce_iram_key2 


Type RW 
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ES) 


6.18.6.91 ce_iram_key3 


0x0000032C (0x00000000) ce_iram_key3 


Fai Eel fc lc Ecce (ll il a Kc hd a 


rf_ce_iram_key3 


Type RW 


cll i] ci at a i kal 
peep UN 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


eee ee EN a a 


6.18.6.92 ce_iram_key4 


0x00000330 (0x00000000) ce_iram_key4 


Fp (cd ial el tic cs Ud Had ead 


rf_ce_iram_key4 


Type RW 


Bea ec Pc Fs fF ll al (RR i a 


rf_ce_iram_key4 


Type RW 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


silica GN cl 


6.18.6.93 ce_iram_key5 


0x00000334 (0x00000000) ce_iram_key5 
Meco [a i ie cei al lcci al Ue i File 
aa a, ~~ 


Type RW 


Baa eV ie Pe Te We lia 
i O S ae 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ee ed eee 


6.18.6.94 ce_iram_key6 


0x00000338 (0x00000000) ce_iram_key6 


es Deel [Seal ee sa el ae ea 


rf_ce_iram_key6 


Type RW 


ese ic Fe Fc Fc cn UF) ead 


rf_ce_iram_key6 
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Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Se ee eee | 


6.18.6.95 ce_iram_key7 


0x0000033C (0x00000000) ce_iram_key7 


be i ca Lic celle (el aca ed 


rf_ce_iram_key7 


Type RW 


BA [i ca FF [DU Fe a A 


rf_ce_iram_key7 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


6.18.6.96 ce_secure_key_use_way 


GG eG 


rf_c rfc rf_c 
e_se | ese f e se rf_ce_secure_key_len 


rf_ce_secure_key2_start_rad 


dr 
cure | cure f cure 


_ke _ke _ke 
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y_tr y_c 
ata_ 
writ |} acce | sync 
a ala 


M9 a ea a 


rf_ce_secure_key2_start_rad 


d rf_ce_secure_key1_start_raddr Reserved 
r 


Field Name Type Set/Cle | Reset Description 
ar 
Value 

rf_ce_secure_key | [31] RW NA trng output random data for secure 
_trng_ write key flag;when 256bits HUK output into 

efuse,the bit will be zero. 
rf_ce_secure_key | [30] RW cpu access secure key flag;the falling 
_cpu_access edge is to let efuse controller sync 

data into efuse memory 
rf_ce_secure_key PN Yo sync data into memory enable 
_data_sync_en 
rf_ce_secure_key BS 20] secure key length configure for key in 
_len efuse feature,when read key from 

efuse, need know this key length 
rf_ce_secure_key | [19:12] | RW secure key2 start read address of efuse 
2_start_raddr memory 
rf_ce_secure_key | [11:4] RW secure key1 start read address of efuse 
1_start_raddr memory 


erie Ni dA ac 


rf_ce_secure_key RW NA need to read secure key2 from 
2_en efuse;when need two key(key1 and 
key2), this bit should be set. 
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6.18.6.97 ce_secure_key_start_end_sync_addr 


ce_secure_key_start_end_sy 
nc_addr 


a A a A Ul ae eae 


0x00000344 (0x00000000) 


Reserved 


Type 


~me rf_ce_secure_key_end_sync_addr rf_ce_secure_key_start_sync_addr 


Type 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_ secure key | [13:8] RW end address of efuse sync to memory 
_end_sync_addr 


E [5: Be RW start DE of efuse sync to memory 
_start_sync_addr 


6.18.6.98 ce_secure_key_index0 


0x00000400 (0x00000000) ce_secure_key_index0 


(a ea UF Fa ec A A A 


rf_ce_secure_key_index0 


Type 


Besa [icc Pc Fase id El il a(S ea A 


rf_ce_secure_key_index0 


Type 


ee eee ee 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_secure_key | [31:0] NA secure key;CPU can't access 
_indexO 


6.18.6.99 ce_secure_key_index1 


0x00000404 (0x00000000) ce_secure_key_index1 


(ei il cali Rc ical ca a elo Ci i Wa 


rf_ce_secure_key_index1 


Type 


a fl A Ea i (inal al 


rf_ce_secure_key_index1 


Type 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] NA secure key;CPU can't access 
_index1 


6.18.6.100 ce_secure_key_index2 


0x00000408 (0x00000000) ce_secure_key_index2 


Fal a a cel cia al ec eae 


rf_ce_secure_key_index2 


Type 


Eb Fa (a Pa eT (Ra 
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ka rf_ce_secure_key_index2 


Type 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] NA secure key;CPU can't access 
_index2 


6.18.6.101 ce_secure_key_index3 


0x0000040C (0x00000000) ce_secure_key_index3 


ia cece Mc a se (Ec ie i E 


rf_ce_secure_key_index3 


Type 


BE a Ba fee ea Ha [ea DR a A 


rf_ce_secure_key_index3 


Type 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] NA secure key;CPU can't access 
_index3 


6.18.6.102 ce_secure_key_index4 


0x00000410 (0x00000000) ce_secure_key_index4 


ei a io Fe fe sc eal aes tie Ui ed 
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ka rf_ce_secure_key_index4 


Type 


aaa i aa Fi a a a ARARA PF 


rf_ce_secure_key_index4 


Type 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_ secure _key | [31:0] NA secure key;CPU can't access 
_index4 


6.18.6.103 ce_secure_key_index5 


0x00000414 (0x00000000) ce_secure_key_index5 


a Ei (fie fF ic fl ts a fi i 


rf_ce_secure_key_index5 


Type 


Pc (P| GG Sc fe Pr Fc ic Da a 


rf_ce_secure_key_index5 


Type 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] NA secure key;CPU can't access 
_index5 
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6.18.6.104 ce_secure_key_index6 


0x00000418 (0x00000000) ce_secure_key_index6 


rf_ce_secure_key_index6 


caa a ee ie | ea oe ce J Ee 
Type 


[SU ca FF [DU FW a A 


rf_ce_secure_key_index6 


Type 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_ secure key | [31:0] NA secure key;CPU can't access 
_index6 


6.18.6.105 ce_secure_key_index7 


0x0000041C (0x00000000) ce_secure_key_index7 


a i ic Lice ala ea a ea a Fea 


rf_ce_secure_key_index7 


Type 


fea ce i cl Ka ica EW Fd 


rf_ce_secure_key_index7 


Type 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_ secure key | [31:0] NA secure key;CPU can't access 
_index7 


6.18.6.106 ce_secure_key_index8 


0x00000420 (0x00000000) ce_secure_key_index8 


Ba se el cele Dis il [il a lalla 


rf_ce_secure_key_index8 


Type wo 


De (ed ce (el Pel no) ed Fe el 


rf_ce_secure_key_index8 


Type wi 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] | WO NA secure key;CPU write only 
_index8 


6.18.6.107 ce_secure_key_index9 


0x00000424 (0x00000000) ce_secure_key_index9 


el i i cc Lal cal a El ie ili Fld 


rf_ce_secure_key_index9 


Type wo 


Fase i eV ic Pe FL De fe ie nal 


rf_ce_secure_key_index9 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] | WO NA secure key;CPU write only 
_index9 


6.18.6.108 ce_secure_key_index10 


0x00000428 (0x00000000) ce_secure_key_index10 


Baa is ic atl Fa ice el Ue ial i) a cD Vc Pa 


rf_ce_secure_key_index10 


Type Ww 


a i fo ee 


rf_ce_secure_key_index10 


Type Ww 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] | WO NA secure key;CPU write only 
_index10 


6.18.6.109 ce_secure_key_index11 


0x0000042C (0x00000000) ce_secure_key_index11 


fea [i ica Ra isles sal aol Ci [nd 


rf_ce_secure_key_index11 
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ee Fis (eV Ele 


rf_ce_secure_key_index11 


Type Wi 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] | WO NA secure key;CPU write only 
_index11 


6.18.6.110 ce_secure_key_index12 


0x00000430 (0x00000000) ce_secure_key_index12 
era care ee ce (ea eee eee eee ee ta eee 
(iC ce 


Type wo 


a a a a 
cl (RRS, Saal) 


Type wi 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] | WO NA secure key;CPU write only 
_index12 
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6.18.6.111 ce _secure_key_index13 


0x00000434 (0x00000000) ce_secure_key_index13 


rf_ce_secure_key_index13 


ee ee a ke ae 


Type wo 


Pica Fa iF a eS 
perp CU U® 


Type wo 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] | WO NA secure key;CPU write only 
_index13 


6.18.6.112 ce_secure_key_index14 


0x00000438 (0x00000000) ce_secure_key_index14 


Re (dF (ci ls Un a 


rf_ce_secure_key_index14 


Type wo 


ess ice Fc se bd Ea nl Beal ne a 


rf_ce_secure_key_index14 


Type wo 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_secure_key | [31:0] | WO NA secure key;CPU write only 
_index14 


6.18.6.113 ce_secure_key_index15 


0x0000043C (0x00000000) ce_secure_key_index15 


B [i ecclesia Fc 


rf_ce_secure_key_index15 


Type wo 


(ie ce (il fe Pec ed Fe eal 


rf_ce_secure_key_index15 


Type wi 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] | WO NA secure key;CPU write only 
_index15 


6.18.6.114 ce_secure_key_index16 


0x00000440 (0x00000000) ce_secure_key_index16 


al i ic ccc Leal la (el a ei ili Vl 


rf_ce_secure_key_index16 


Type RW 


Fs es ic eV i Pl Fal Des fe He nal 


rf_ce_secure_key_index16 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_ secure key | [31:0] RW NA secure key 
_index16 


6.18.6.115 ce_secure_key_index17 


0x00000444 (0x00000000) ce_secure_key_index17 


bi i ic atl Fale ae ise Ue ali Ma a Vc 


rf_ce_secure_key_index17 


Type RW 


ea i fo ee i es ee 


rf_ce_secure_key_index17 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] RW NA secure key 
_index17 


6.18.6.116 ce_secure_key_index18 


0x00000448 (0x00000000) ce_secure_key_index18 


Pea i iRise Uc [sa 


rf_ce_secure_key_index18 
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eo ee a rae eee 


rf_ce_secure_key_index18 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] RW NA secure key 
_index18 


6.18.6.117 ce_secure_key_index19 


0x0000044C (0x00000000) ce_secure_key_index19 
fer cd ve a (era eee [eee peed ee tan eee 
(ici (a "cc 


Type RW 


a a a ea 
eet Ue 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] RW NA secure key 
_index19 
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6.18.6.118 ce_secure_key_index20 


0x00000450 (0x00000000) ce_secure_key_index20 


rf_ce_secure_key_index20 


ms) Gl le eff MF) a lle 


Type RW 


Pca Fe i a T A A 
i (a E 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_ secure key | [31:0] RW NA secure key 
_index20 


6.18.6.119 ce_secure_key_index21 


0x00000454 (0x00000000) ce_secure_key_index21 


FR (ed Fs LE (ci is Ua 


rf_ce_secure_key_index21 


Type RW 


ess ic Fc Ese id Ea nl Beal ne a 


rf_ce_secure_key_index21 


Type RW 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_ secure key | [31:0] RW NA secure key 
_index21 


6.18.6.120 ce_secure_key_index22 


0x00000458 (0x00000000) ce_secure_key_index22 


B [Se elec Dic is cl (il sa alc 


rf_ce_secure_key_index22 


Type RW 


(ed ce (el fe Pec ed Fe eal 


rf_ce_secure_key_index22 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_ secure key | [31:0] RW NA secure key 
_index22 


6.18.6.121 ce_secure_key_index23 


0x0000045C (0x00000000) ce_secure_key_index23 


sel ic cc Lal ul a (el a ie ih il iV 


rf_ce_secure_key_index23 


Type RW 


Fs (es i i Vs i Pl sl [De AE 


rf_ce_secure_key_index23 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_ secure _key | [31:0] RW NA secure key 
_index23 


6.18.6.122 ce_secure_key_index24 


0x00000460 (0x00000000) ce_secure_key_index24 


bi i ic atl Fa a i Ue eal ie a Hef 


rf_ce_secure_key_index24 


Type RW 


a ie fo ie en T A A 


rf_ce_secure_key_index24 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] RW NA secure key 
_index24 


6.18.6.123 ce_secure_key_index25 


0x00000464 (0x00000000) ce_secure_key_index25 


Peal i ic Ra isles Use aia io i [sa 


rf_ce_secure_key_index25 
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ee Fis A 


rf_ce_secure_key_index25 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_ secure key | [31:0] RW NA secure key 
_index25 


6.18.6.124 ce _secure_key_index26 


0x00000468 (0x00000000) ce_secure_key_index26 
Bca ia a a VW LaVelle 
(iis (a esc 


Type RW 


a a a 
eet UR 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_ secure key | [31:0] RW NA secure key 
_index26 
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6.18.6.125 ce_secure_key_index27 


0x0000046C (0x00000000) ce_secure_key_index27 


rf_ce_secure_key_index27 


ms) fcc Pe ef FM Ua lla 


Type RW 


a Fe iF E T A A 


rf_ce_secure_key_index27 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] RW NA secure key 
_index27 


6.18.6.126 ce_secure_key_index28 


0x00000470 (0x00000000) ce_secure_key_index28 


FR (dP ee (i els Un a 


rf_ce_secure_key_index28 


Type RW 


ess ic [case bd El ll Bal (Sel ne a 


rf_ce_secure_key_index28 


Type RW 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_ secure key | [31:0] RW NA secure key 
_index28 


6.18.6.127 ce_secure_key_index29 


0x00000474 (0x00000000) ce_secure_key_index29 


B [A el cle Disa cl (il a al Fs 


rf_ce_secure_key_index29 


Type RW 


De (el ce (eal fe Pec ed Fe esl 


rf_ce_secure_key_index29 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_ secure key | [31:0] RW NA secure key 
_index29 


6.18.6.128 ce_secure_key_index30 


0x00000478 (0x00000000) ce_secure_key_index30 


el ic cc Lalla ln ie ih il Vl 


rf_ce_secure_key_index30 


Type RW 


Fs (es i eV i Pl Fl TH fe He nal 


rf_ce_secure_key_index30 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_ secure key | [31:0] RW NA secure key 
_index30 


6.18.6.129 ce_secure_key_index31 


0x0000047C (0x00000000) ce_secure_key_index31 


bb i cat Fe cel ae ie Ue ial i) a iD Ve Da 


rf_ce_secure_key_index31 


Type RW 


a fe fo ie es ee A 


rf_ce_secure_key_index31 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] RW NA secure key 
_index31 


6.18.6.130 ce_secure_key_index32 


0x00000480 (0x00000000) ce_secure_key_index32 


eal i ic i Ra css Usa ald i Fs 


rf_ce_secure_key_index32 
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ee Fis (cD a A 


rf_ce_secure_key_index32 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] RW NA secure key 
_index32 


6.18.6.131 ce_secure_key_index33 


0x00000484 (0x00000000) ce_secure_key_index33 
fer ca ve ee ce (ea ee ere [eee a eee 
(ii (a "ck 


Type RW 


a a a a a 
eet URN eee 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_ secure key | [31:0] RW NA secure key 
_index33 
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6.18.6.132 ce_secure_key_index34 


0x00000488 (0x00000000) ce_secure_key_index34 


rf_ce_secure_key_index34 


msc fc Pe ef FD Ua fll 


Type RW 


a Fa se eS 


rf_ce_secure_key_index34 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] RW NA secure key 
_index34 


6.18.6.133 ce_secure_key_index35 


0x0000048C (0x00000000) ce_secure_key_index35 


FR (ed es LE (ei ies Ua TE 


rf_ce_secure_key_index35 


Type RW 
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rf_ce_secure_key_index35 


Type RW 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_ secure key | [31:0] RW NA secure key 
_index35 


6.18.6.134 ce_secure_key_index36 


0x00000490 (0x00000000) ce_secure_key_index36 


ce ec Dis cl a (el ala 


rf_ce_secure_key_index36 


Type RW 


(el ce (el fe Pec ed Fe el 


rf_ce_secure_key_index36 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_ secure key | [31:0] RW NA secure key 
_index36 


6.18.6.135 ce_secure_key_index37 


0x00000494 (0x00000000) ce_secure_key_index37 


al ic cc Lalla (ee i ili Vl 


rf_ce_secure_key_index37 


Type RW 
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rf_ce_secure_key_index37 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_ secure _key | [31:0] RW NA secure key 
_index37 


6.18.6.136 ce_secure_key_index38 


0x00000498 (0x00000000) ce_secure_key_index38 


be i ic atl Fa ice ae ise Ue al i) a Hc 


rf_ce_secure_key_index38 


Type RW 


a ie fo ee en T A A 


rf_ce_secure_key_index38 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] RW NA secure key 
_index38 


6.18.6.137 ce_secure_key_index39 


0x0000049C (0x00000000) ce_secure_key_index39 


fea i ic Ra isles Usa Ula is [IE 


rf_ce_secure_key_index39 
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rf_ce_secure_key_index39 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] RW NA secure key 
_index39 


6.18.6.138 ce_secure_key_index40 


0x000004A0 (0x00000000) ce_secure_key_index40 
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Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_ secure key | [31:0] RW NA secure key 
_index40 
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6.18.6.139 ce_secure_key_index41 


0x000004A4 (0x00000000) ce_secure_key_index41 


rf_ce_secure_key_index41 


as fcc Pe ef FM Ua fll 


Type RW 


Pca Fe i a eS 


rf_ce_secure_key_index41 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_ secure _key | [31:0] RW NA secure key 
_index41 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_ secure key | [31:0] RW NA secure key 
_index42 
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Type RW 
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Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_ secure _key | [31:0] RW NA secure key 
_index43 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] RW NA secure key 
_index44 
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Type RW 
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Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] RW NA secure key 
_index45 
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rf_ce_secure_key_index46 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_ secure key | [31:0] RW NA secure key 
_index46 
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0x000004BC (0x00000000) ce_secure_key_index47 
Bica i a ea Vc ll eV Ue ll Ua 
(iis | "chs 


Type RW 
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Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_ secure _key | [31:0] RW NA secure key 
_index47 
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6.18.6.146 ce_secure_key_index48 
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Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] RW NA secure key 
_index48 
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Type RW 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_ secure key | [31:0] RW NA secure key 
_index49 
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Type RW 
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Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_ secure key | [31:0] RW NA secure key 
_index50 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] RW NA secure key 
_index51 
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Type RW 


ea i fo ae es ae 


rf_ce_secure_key_index52 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] RW NA secure key 
_index52 
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rf_ce_secure_key_index53 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_ secure _key | [31:0] RW NA secure key 
_index53 


6.18.6.152 ce_secure_key_index54 
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Type RW 
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Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_ secure key | [31:0] RW NA secure key 
_index54 
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6.18.6.153 ce_secure_key_index55 
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Type RW 
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rf_ce_secure_key_index55 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] RW NA secure key 
_index55 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_ secure key | [31:0] RW NA secure key 
_index56 
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Type RW 
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Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_ secure key | [31:0] RW NA secure key 
_index57 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_ secure key | [31:0] RW NA secure key 
_index58 


6.18.6.157 ce_secure_key_index59 
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Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] RW NA secure key 
_index59 
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rf_ce_secure_key_index60 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] RW NA secure key 
_index60 
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Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_ secure _key | [31:0] RW NA secure key 
_index61 
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Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_secure_key | [31:0] RW NA secure key 
_index62 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_ secure _key | [31:0] RW NA secure key 
_index63 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_cmd_fifo_e | [31:0] ee ce command fifo entry 
ntry 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 
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6.18.6.164 ce_rcv_addr_lo 


0x00000508 (0x00000000) ce_rcv_addr_lo 


i ic at Fa Wc Fel as ie Ue ai a i MF 


rf_ce_rcv_addr_lo 


Type RW 


a i fo a eee 


rf_ce_rcv_addr_lo 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


6.18.6.165 ce _dump_addr_lo 
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Type RW 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_dump_addr | [31:0] i a a ce dump address lo 
_lo 


6.18.6.166 ce _dump_addr_hi 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_ce_dump_addr | [7:4] aie a a ce dump address hi 
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6.18.6.167 ce_finish_cmd_cnt 
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rf_ce_finish_cmd_cnt 


Type 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_ce_finish_cmd | [31:0] aS a cmd finish counter,cpu read then clear 
_cnt 


6.19 UART Interface 


Base Addr Range Addr Map Description 


0x7000_0000 ~ 0x700F_FFFF UARTO 
0x7010_0000 ~ 0x701F_FFFF UART1 
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6.19.1 Overview 
UART is an asynchronous communication interface. The UART module includes a baud 
rate generator with software-programmable divider ratios for all common baud rates. 


Two types deep FIFO are include. Receive fifo which is 128-byte-deep and send fifo which 
can be configured to 128-byte-deep or 256-byte-deep;The module also includes a flexible 
interrupt with multiple maskable interrupt sources. Two hardware flow control lines are 
included (one for input, the other for output). This module also has a built-in IrDA 
controller and can be configured to connect to an IrDA transceiver. When being used as 
regular UART port, the IrDA controller is bypassed. 


6.19.2 Features 


Full-duplex operation 
Hardware flow control support 
Software flow control support with configurable command and escape register 


Configure TX FIFOs minimizes 128-byte-deep or 256-byte-deep processor 
overhead at high data rates 

Wide selection of UART word lengths, including 5, 6, 7 and 8 bits 

Stop bit number can be 1, 1.5 or 2 bits 

Support odd/even parity 

Auto detect for parity and framing error 

UART loop-back test mode 

Break character detection and generation 

support DMA operation 

Single interrupt line for multiple maskable interrupt source events 
Programmable interrupt trigger levels for FIFOs 

Baud rate generation based upon programmable divisors, operating from a 
flexible functional clock 

Includes a built-in IrDA controller 

Support 32 bits or 8 bits write once to txfifo ; 


6.19.3 Signal Description 


uart_txd Serial data output. Since the uart_txd is active high, the pin is set 
to low on reset 


uart_ctsn Clear to send 
Active-low modem status signal. This signal is asserted (logic’0’) by 
the DCE device to inform the UART module that transmission may 
begin. RTS and CTS are commonly used as handshaking signals to 
moderate the flow of data into the receiving UART device. The 
value of this signal is indicated by the UART STSO bit9 after logical 
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uart_rtsn 


V1.0 


inverse. When the input signal CTSN changes value, either from 0 
to 1 or from 1 to 0, an interrupt will be generated to the MCU. If 
hardware flow control is enabled and the signal CTSN is high, the 
UART immediately stops data transmission on the TXD output pin 
after it completes the current data byte transmission. Reading bit 
9 of the UART status register checks the condition of uart_cts 
(inverse). 


Request to send 


When active (low), the module is ready to receive data. This 


assertion might mean enabling the transmit circuits of DTE device, 
or setting up the channel direction in half-duplex applications. 
When hardware and software flow control is not set, 
programming the UART CTLO bit 6 directly controls the output of 
RTSN. This pin is the inverse of UART CTLO bit 6. If receive 
hardware flow control is set by writing “1” to UART CTL1 bit 7, 
RTSN will be controlled by the RX FIFO level and 
Receive_Hardware_Flow_Control threshold. The threshold can be 
configured by writing UART CTL1[5:0].In this case, RTSN remains 
high as long as the number of data in the RX FIFO is greater than 
the configured threshold value. 


TXD TXD 

RXD RXD 
UART UART 
Module Device 

RTSn RTSn 

CTSn CTSn 


Figure 6-13 


UART with flow control signal connection application 
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UART UART 
Module Device 
TXD TXD 
RXD RXD 


Figure 6-14 UART1/UART2 without flow control signal connection application 


6.19.4 Function Description 
The UART and IRDA baud rate generator is based on the clk_uart, the divisor 
coefficient is controlled by register UART_CKDO. IRDA part clock period is the 1/16 of 
the UART part since the required timing of IRDA is 3/16 or 4/16 of bit width. The serial 
data rate can be changed by modify the clk_uart or the UART divisor coefficient. 


ec] 


uart >| Irda tx TXD 
tx_fifo ctl 


t| uart tx 


APB Pies i uai uart 
sfctl 


RXD 
— uart rx ` 


uart 
rx_fifo ct Irda rx 


| i 
rx_fifo je 


Figure 6-15 Diagram of UART 


Figure 3 is the architecture diagram of the UART module, as it depicted in the graphic, 
the UART module has separated RX and TX channel to realize the duplex working 
mode. And the UART module also supports to enable the IRDA transceiver mode. 


6.19.4.1 UART Mode Description 


UART module has an independent baud rate generator, which is used as a reference 

clock for data transmit and recovery. It also has a 128-byte-deep RX FIFO and a 128- 
byte-deep TX FIFO to decrease processor interrupt load during the data receiving and 
transmitting. 


6.19.4.2 FIFO Management 


FIFOs are accessed by reading/writing UART_RXD/UART_TXD register. The number 
of data in TX/RX FIFO can be observed by reading UART_STS1 [6:0]//UART_STS1 
[15:8]. Rx_fifo_full and Tx_fifo_empty status can be obtained by reading UART_STSO 
[1:0]. UART_CTL2 register controls the FIFO trigger level, which enables the DMA 
request and interrupts generation. 
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TX FIFO size is 128 bytes or 256 bytes. It uses a FIFO pointer to monitor the number 
of data in the TX FIFO that has not yet been transmitted. The MCU can read the 
UART STS1 [15:8] to access the pointer. The UART also provides a TXF empty 
interrupt threshold that can be configured by writing UART CTL2 [15:8]. 


RX FIFO size is 128 bytes. It uses a pointer to monitor the number of data in the RX 
FIFO that have not yet been read by the MCU. The MCU can access the pointer by 
reading the UART STS1 [6:0]. The UART also provides a RX FIFO full interrupt 
threshold that can be configured by writing to UART CTL2 [6:0]. In FIFO interrupt 
mode with flow control, the programmer must also ensure that the 
Receive_Hardware_Flow_Control_Threshold (UART_CTL1 [6:0]) value is greater 
than or equal to the Receive_Int_Threshold (UART_CTL2 [6:0]). Otherwise, FIFO 
operation stalls. 


In FIFO interrupt mode, the processor is informed of the status of the receiver and 
transmitter by an interrupt signal. The rx_fifo_full interrupt is set when the number of 
RX FIFO data bytes is larger than the RX interrupt full threshold (threshold value). It is 
auto cleared when the condition disappears. The tx_fifo_empty interrupt is set when 
the number of TX FIFO data bytes is less than the TX interrupt empty threshold 
(threshold value). It is auto cleared when the condition disappears. The two interrupt 
sources can be masked by writing “O” to UART_IEN register bit 0 and bit 1.The 
interrupt signal instructs the local hosts to write data to TX FIFO or read data from RX 
FIFO. 


Note that in the cases of the UART flow control being enabled along with the interrupt 
capabilities, the user must ensure that the UART flow control FIFO threshold is 
greater than or equal to the receive FIFO threshold. 


The TX and RX FIFO may be accessed by DMA. Writing to control register 
UART_CTL1 bit 15 will enable DMA mode. In receive mode, a DMA request is 
generated as soon as the receive FIFO reached its threshold level defined in 
UART_CTL2 [6:0]. This request is deserted when the number of bytes is less than the 
threshold level. In transmit mode, a DMA request is automatically asserted when the 
transmit FIFO is almost empty. 

In this mode, when RX FIFO is almost full (the number of RX FIFO data bytes is 
larger than the RX interrupt threshold value), it will send the receive request to DMA 
controller, and when TX FIFO is almost empty, it will send the transmit request to DMA 
controller. 


6.19.4.3 Flow Control 


The UART module support hardware and software flow control. The hardware flow 
control should use rtsn/ctsn signal to indicate the flow status. The software flow 
control use command which integrated in data stream in the txd/rxd signal to indicate 
the flow control status. The hardware flow control control has two mode, 1) auto flow 
control, 2) software configured hardware flow control. When the UART_SFCTL 
register bit1 is set to 1, the software flow control enabled, or if the UART_SFCTL[1] is 
0 and if the UART_CTL1[8:7] is set to 2’b11 the auto hardware flow is enabled, or if 
the UART_CTL[8:7] is 2’b00, the rtsn is set by software, and the receive flow control 

is disabled. But UART can’t literally switch flow control mode when UART start to work. 


6.19.4.3.1 Hardware Flow Control 


V1.0 


The UART module supports both auto hardware flow control and software configured 
hardware flow control. When UART_CTL1 register bit 7 is set to “0”, software will 
control the signal uart_rtsn by writing UART_CTLO register bit 6; if ”1”, the signal 
uart_rtsn will be controlled by hardware itself, called auto-RTS. 


Auto hardware flow control is composed of auto-CTS and auto-RTS. Auto-CTS and 
auto-RTS can be enabled/disabled independently by programming UART_CTL1 [8:7]. 


Auto-RTS data flow control originates in the receiver block. The receiver FIFO trigger 
levels used in auto-RTS are stored in the UART_CTL1 [6:0]. RTS is active if the RX 
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FIFO level is below the HALT trigger level. When the receiver FIFO HALT trigger level 
is reached, uart_rtsn is deserted. The sending device (external UART device) may 
send an additional byte after the trigger level is reached because it may not recognize 
the desertion of RTSn until it has begun sending the additional byte. The assertion 
requests the sending device to resume transmission. In this case, uart_rtsn is an 
active-low signal. 


With auto-CTS, uart_ctsn must be active before the module can transmit data. The 
transmitter circuitry checks uart_ctsn before sending the next data byte. When 
uart_ctsn is active, the transmitter sends the next byte. The auto-CTS function 
reduces interrupts to the host system. When auto-CTS flow control is enabled, the 
CTS state changes need not trigger host interrupts because the device automatically 
controls its own transmitter. Without auto-CTS, the transmitter sends any data present 
in the transmit FIFO and a receiver overrun error can result. In this case, uart_ctsn is 
an active-low signal. 


6.19.4.3.2 Software Flow Control without CTSn and RTSn 


The UART module support software flow control without use CTSn and RTSn signals. 
When the UART_SFCTL reigster bit[1] is set to 1, the software flow control is 
enabled.The user also can config the UART_SFCTL reigster bit[0] to select the mode 
of the software flow contorl function. 


The process of the software flow control is showing as the figure 4.The reciver 
endpoint use the receive fifo index to judge whether to suspend the tranmision. When 
the receive fifo index is larger than the upper threshold CTRL1[6:0] (the same as 
hardware flow control threshold), the receive endpoint will send XOFF command by 
uart_tx to the transmit endpoint, then the transmit will be suspend. When the receive 
fifo index is smaller than the lower threshold DSPWAIT[16:10], the receive endpoint 
will send the XON command to transmitter to restart the transmission. When 
configure the register must guarantee the upper threshold CTRL1[6:0] bigger or 
equivalent the lower threshold DSPWAIT[16:10]. Vice verse, when transmitting data, 
the uart_rx will receive the XOFF and XON command to suspend and restart the 
transmission. So the UART module will realize the control flow without use CTSn and 
RTSn signals, it can reduce the usage of IO resource. 


Since the software flow control will send command to represent the flow control status, 
there will be several data have the same value as the XCMD(XON/XOFF), in order to 
prevent transmission error, the data or the command should be escaped before 
transmitting or after the receiving. So it will use another command ESC to represent 
the data status. 


The UART module supports two mode for escaping. The first mode is send XCMD as 
the normal data, and use ESC command and the inverted data to repesent the 
transfer data that has the same value of the XCMD and ESC.The second kind is send 
the data that has the same value of the XCMD as normal uart transmitting, and send 
XCMD with a ESC prefix. The format example is shown as follow: 


Suppose using 0x11 to represent XON, 0x13 to represent XOFF, 0x77 to represent 
ESC, 


When use mode 0 to transmit data 0x11 0x13 0x77, the data should be escape to 
0x77 OxEE 0x77 OxEC 0x77 0x88. When transmit XON, it should be transmit 0x11. 


When use mode 1 to transmit data 0x11 0x13, the data can be transmitted without 
escape, when transmit XON, the transmit data should be 0x77 0x11, when transmit 
data 0x77, the data should be escaped to 0x77 0x77. 
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¢ Set XOFF & XON char » 
to UART command 
buffer 


UART TX & RX 


no 


udge RX fifo Fu 
rx_cnt>ctl1_rhft 


TX insert XOFF char 
to Device(hold hold TX FIFO 
device) 


Jádge RX fifo Empty’ 
(rx_cnt < 
rx_sw_low_thd) 


udge RX XON? 
byte == XON 


TX insert XON char to 


: : release TX FIFO 
Device(release device) 


Figure 6-16 Software Flow Control Processing Flow 


Mode 0 DATO DATI | DAT2 | ESCP | ~DAT3 | DAT4 DAT5 


Mode 1 DATO DATI1 DAT2 | DAT3 | DAT4 DATS 


Figure 6-17 Software Flow Control Data Stream (Mode0/Mode1) 
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6.19.4.3.3 Flow control diagram 


(from pad) 


V1.0 


when sirt_bit_pls ==1, 
send command to load 


1'b1 


ctsn_sw 


sw_en | hw_en_tx 


uart_rx receive flow command 


Soft ware flow control channel 


Figure 6-18 Diagram of tx flow control 


Figure 6 is the architecture diagram of tx flow control, as it depicted in the graphic, tx 
flow control contains two channels, hard ware flow control and soft ware flow control. 


In hard ware flow control, the control signal ctsn come from other remote rx rstn, 
when ctsn pull high and the software flow control disable, hard ware flow control of tx 
enable the ctsn signal will propagate to uart_sfct module. When uart_sfct mode 
sampling the ctsn high will stop to fetch data from tx fifo to send uart_tx module. 


In soft ware flow control, when locate rx receive the flow control command (XON, 
XOFF), then translate the command to generate the flow control signal ctsn_sw, and 
the software flow control enable ctsn_sw will send to uart_sfct module, When 
uart_sfct mode sampling the ctsn high will stop to fetch data from tx fifo to send 
uart_tx module. 


According to the diagram the if the software and hard ware flow control both enable, 
the flow control will select the software flow control channel, the software flow control 
has the high priority. 


| Hard ware flow control channel 


~RTS_REG 
(from uart_rf to initial request 


remote tx send data) rstn_out 


rstn 


hw_en_rx uart_sfct 


send flow control 


rstn = (cnt_rxf_w > ctl1_rhft) ? 1'b1 : 
1'bO 


rstn = (cnt_rxf_w > ctl1_rhft) ? 1'b1 : 


(cnt_rxf_w < rx_sw_low_thd)? Soft ware flow control channel 


1'bO: a  t—~twt”—~— 


command 


Figure 6-19 Diagram of rx flow control 


Figure 7 is the architecture diagram of rx flow control, as it depicted in the graphic. As 
the same with the tx flow control, the flow control constrains hardware and software 
flow control channels. Initial configure the uart control register the RTS_REG should 
pull down, to initial request remote tx send data, and if hardware of rx and soft ware 
flow control both disable the flow control can be controlled by cup. 
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In hard ware flow control, when the rx fifo received the data beyond the receive 
threshold, the rstn will pull high, and hard ware flow control enable software flow 
control disable, the rstn will send to the pad out directly to the other remote tx to stop 
to send data. 


In the soft ware flow control, when the rx fifo received the data beyond the receive 
threshold, the rstn will pull high, and software flow control enable, the rstn will send to 
uart_sfct module. The uart_sfct module sampled the rstn was high will stop to prefetch 
the data from tx_fifo, and send the stop command (XOFF) to uart_tx module to send 
out to stop the other remote tx, otherwise will send start command (XON) to uart_tx 
module. 


6.19.4.4 RX and TX module 


Fig. 8 depicted the uart send data state diagram and start signal generates circuits. The uart tx module 
will start to load data under send if the start_bit_pls full high. For initial the state at TX_IDLE and 
brk_end is “0”, and apb bus write data to the tx fifo the txf_realempty will pull down, then the 
start_bits_pls set “1”. When start signal start_bits_pls set “1” the data from tx_fifo will load to the shift 
register, and the state will change to tx_satart and then under the baud rate control the state to 
change, until the load byte data has be send. 


When the one byte data has be send, will generate a last_stp_pls, and then will generate start_ bit_pls 
to load next byte data to send. If the brk_end CTRLO[7] set to “1” and TX FIFO is real empty and TX is 
idle, setting this bit forces the TX data output low. 


When the flow control signal ctsn is high and flow control is enable will stop the start_bit_pls and stop 
to send the data. 


start_bit_pls 


last_stp_pls 


~txf_realempty 


fctl_en= 0 


start_bit_pls =1 
&& clkd_pls = 1 


clkd_pls = 1 clkd_pls = 1 clkd_pls = 1 


TX_IDLE TX_STRT 


TX_DAT2 


clkd_pls = 1 


TX_DAT3 


clkd_pls = 1 


TX_DATO TX_DAT1 


start_bit_pls =0 
&& clkd_pls = 1  start_bit_pls =1 
&& clkd_pls = 1 


stp_bit_num[1] = 0 
&& start_bit_pls =0 
&& clkd_pls = 1 


stp_bit_num[1] = 0 
&& start_bit_pls =1 
&& clkd_pls = 1 byte_len = TX_5BIT 
&& prty_en=0 
&& clkd_pls = 1 


stp_bit_num[1] = 1 
&& clkd_pls = 1 


byte_len = TX_6BIT 
&& prty_en=0 
&& clkd_pls = 1 


byte_len = TX_7BIT 
&& prty_en = 0 
&& clkd_pls = 1 


clkd_pls = 1 && clkd_pls = 1 


TX_PRTY 


byte_len ! = TX_5BIT 
&& clkd_pls = 1 


rty_en=1 


= byte_len ! = TX_7BIT 
&& clkd_pls = 1 


&& clkd_pls = 1 


byte_len ! = TX_6BIT 
&& clkd_pls = 1 


TX_DAT7 TX_DAT6 TX_DAT5 TX_DAT4 
byte_len = TX_7BIT 
&& prty_en=1 


&& clkd_pls = 1 


byte_len = TX_6BIT 
&& prty_en=1 
&& clkd_pls = 1 


byte_len = TX_5BIT 
&& prty_en=1 
&& clkd_pls = 1 


Figure 6-20 Uart_tx start bit pulse and uart_tx receive control flow 
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Fig. 9 depicted the uart rx module receive data state flow diagram, when the irda_en negedge come 
the state will change to RX_IDLE state and ready to receive irda data, irda_en configured by 
CTRLO[12:11], otherwise when the rxd negedge generated, the state will change to RX_START, and 
the baud rate drives the state change and sampling data from rxd. During sampling the data, if the 
data exist the frame or parity error the rx will generate the frame or parity error. If the rxd always zero 
and can’t accord with the uart data format, the break detect will generate. 


stp_bit_num ! = 2'b11| 
&& clkd_pls = 1 


V1.0 


hf_strt_bit = 1 
&& uart_rxd = 1 


clkd_pls = 1 


clkd_pls = 1 


uart_rxd negedge && uart_rxd = 0 
RX_IDLE RX_STRT 


RX_DAT2 


clkd_pls = 1 


RX_STP2 


stp_bit_num = 2'b11 
&& clkd_pls = 1 byte_len = RX_5BIT 


&& prty_en=0 
&& clkd_pls = 1 

RX_STP1 
RX_PRTY 


clkd_pls = 1 


RX_DAT3 


byte_len = RX_6BIT 
prty_en=0 


= clkd_pls = 1 
&& clkd_pls = 1 


byte_len = RX_7BIT 
&& prty_en=0 
&& clkd_pls = 1 


byte_len ! = RX_7BIT 


&& clkd_pls = 1 
RX_DAT7 RX_DAT6 
byte_len = RX_7BIT 


&& prty_en=1 byte_len = RX_6BIT 
&& clkd_pls = 1 && prty_en=1 
&& clkd_pls = 1 


byte_len != RX_6BIT byte_len ! = RX_SBIT 


&& clkd_pls = 1 && clkd_pls = 1 
RX_DAT5 


byte_len = RX_5BIT 
&& prty_en=1 
&& clkd_pls = 1 


prty_en 
&& clkd_pls = 1 


RX_DAT4 


Figure 6-21 Uart_rx flow control 


6.19.4.5 Interrupt sources 


The UART also provides a TXF empty interrupt threshold that can be configured by 
writing UART CTL2 [14:8]. A tx_fifo_empty interrupt will be generated when the 
number of TX FIFO data bytes is less than the TX interrupt threshold value. It is auto 
cleared when the condition disappears. 


UART also provides a RX FIFO full interrupt threshold that can be configured by 
writing to UART CTL2 [6:0]. An rx_fifo_full interrupt will be generated when the 
number of RX FIFO data bytes is larger than the RX interrupt threshold value. The 
interrupt will be auto cleared when the condition disappears. 


An rx_tout interrupt will be generated if the UART has not received data from the input 
line in a period of time. This period depends on the baudrate and the value of CTL1 
[13:9]. If the value of CTL1 [13:9] is ‘0’,the interrupt will never be generated. The 
interrupt can be cleared by writing “1” to UART_ICLR bit 13. 


When having received data, UART generate parity error/framing error if error 
condition occurs. Also, when having received FIFO overrun, an error interrupt will be 
generated. Writing to corresponding interrupt clear bit will clear these interrupts. 

All interrupt sources in UART module can be disabled and masked by writing to the 
corresponding registers. 


When TX FIFO is empty and TX is idle, setting send break bit forces the TX data 
output to low. 
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Figure 6-22 UART timing parameter 


6.19.4.6 IRDA Mode Description 


The IrDA can be used to communicate with other IrDA compatible device. IrDA mode 
is selected by writing “1” to UART CTLO [15]. The default value of this bit is “0”. 


IrDA mode is achieved by adding IrDA transmit block and IrDA receive block into 
UART module. The IrDA transmit block changes the UART transmit serial bits to the 
IrDA timing, and then sends to TXD port. On the other side, the receive module 
detects the IrDA timing from the RXD port and changes back to UART bit stream to let 
the UART receive block to finish the data receiving. 


Figure below shows the transmit IrDA timing. The polarity could be changed by UART 
CTLO bit 9, and the pulse of a bit may be 3 or 4 high cycle controlled by the UART 
CTLO bit 13. In the no polarity invert working mode, when sending “1”, the output 
remains “0”. And when sending “0”, output follows the IrDA timing as demonstrated in 
the figure. On the receive data path, the polarity could be change by UART_CTLO bit 
10. The transmission and receive operation could be controlled by the UART CTLO bit 
11 and bit 12. VART_CKDO[15:4] must be set bigger than UART_CKDO[3:0] when 
using irda mode. 


H Toata | Toata ' m*n*Tdata 


\ start 
! ! 


UART_CLK | | 


TXD 0 778 9 Lit 15 | 


Figure 6-23 IrDA transmit timing 
6.19.5 Control Registers 


6.19.5.1 Memory map 


Offset 
Address 


Write data to this address initiates a 
0x0000 UART_TXD a 
> character transmission through TX FIFO 


Description 


Read from this address retrieve data from RX 
0x0004 UART_RXD aia 
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zp e 
Address 


Software flow control function configure 
0x0034 UART_SFCTL , 

register 

XCMD(XON/XOFF) command configure 
0x0038 UART_XCMD , 

register 


0x003C UART_ESCAPE ESCAPE command configure register 
0x0040 UART_IP_VERSION This register indicates the version of this IP 


Description: DADDR[5:2] rang from 0x0000 to 0x003C, UART_IP_VERSION is not 
available. 


6.19.5.2 Register Descriptions 


6-19.5.2.1 UART_TXD 


Description: Write data to this address initiates a character transmission through TX 
FIFO. 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 916 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


0x0000 UART TX register(0x0000_0000) UART_TXD 
ce = 


Type wo 


UART_TXD 


Type wo 


Field Name Ss Description 


UART_TXD [31:0] wo Write data to this address initiates a character 
transmission through TX FIFO ; 
when UART_CTRLO[14]=0, just VART_TXD[7:0] will 
be send to txfifo; 
when UART_CTRLO[14]=1, UART_TXD[31:0] will be 
send to txfifo (need to wait 4 APB clock cycles ) 


6.19.5.2.2 UART_RXD 
Description: the entry of RX Data FIFO, read RX fifo from this address 
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0x0004 UART RX register(0x0000_0000) UART_RXD 


UART_RXD 


Type 


eee ere eueea E ender liees 


UART_RXD 


Type 


Field Name Ma Description 


UART_RXD [31:0] FIFO operation register 
Reading this register retrieves the next data byte 
from the Rx FIFO. 


6.19.5.2.3 UART_STSO 
Description: UART status register 


0x0008 Register description (0x0000_9802) UART_STSO 


eee Aeron eae ded ede deed ee 


Reserved 


Type 


Ba a a a 


RXF_ 

S = REAL 
a EMP 

= Ty 


ee a |e ee eh) ede 
eal ee 
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o 


TRANS_OVER Data transfer is really 
over(tx_fifo has no number 
&stop bit has transmitte) 


RXF_REALFULL RX FIFO is real full(not relates 
to register RXF_FULL_THLD) 


TIME_OUT_RAW_STS RAW timeout interrupt, this 
bit is set when receive time is 


out. 


RXF_REALEMPTY 1: rxf real empty 
0: rxf not real empty 


RTS [10] 1’ho (~rtsn)Request to send, if 
cnt_rxf< 
RCV_HW_FLOW_THLD, 
RTS=1, else RTS=0. if reset 
RTS=0. (to cpu) 


(~dsrn)Data set ready(no 


Form uart_dtrn_in (core top) 
(no control logic) 
Raw break detect interrupt 


(RXD always receive zero, the 
received data form is not 
uart data form.) 


CTS_CHG_RAW_STS rrr a aa Raw CTS change interrupt 
DSR_CHG_RAW_STS rr ar ae Raw DSR change interrupt 


RXF_OVERRUN_RAW_STS 1’hO Raw RX FIFO overrun 
interrupt 
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PARITY_ERR_RAW_STS Oea a Raw parity error interrupt 


TXF_EMPTY_RAW_STS Raw TX FIFO empty interrupt 


(lower than empty threshold) 


RXF_FULL_RAW_STS Raw RX FIFO full interrupt 
(larger than full threshold) 


6.19.5.2.4 UART_STS1 
Description: data number in the TXF and RXF 
0x000C Register description (0x0000_0000) UART_STS1 


Reserved Tx_fifo depth 
CNT 


TXF_CNT RXF_CNT 


Type 


Tx_fifo [20:17] 4’ho TX FIFO depth description 

depth 
Fifo_length=24n, the n is the tx_fifo depth 
(tx_fifo_depth = TFIFO_DEPTH_LOG (parameter)) 


TXF_CNT [16:8] 9’hO The number reserved in TX FIFO. The register will 
increase when writing data to the TX FIFO, while 
decrease when reading data from TX FIFO; 

If SOC integrate tx fifo deep is configured as 256,the 
txf_cnf[16] will be valid, or it is invalid; 
({TFIFO_DEPTH_LOG :0]) 

RXF_CNT [7:0] 8’hO The number reserved in RX FIFO. The register will 

increase when writing data to the RX FIFO, while 
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decrease when reading data from RX FIFO 


([RFIFO_DEPTH_LOG :0]) 


6.19.5.2.5 UART_IEN 
Description: UART interrupt enable register 
0x0010 Interrupt enable (0x0000_0000) UART_IEN 


Reserved 


Type 


BRK_ 
CHG. S 
DTCT CHG 
Reserved Reserved _INT s ta 
INT ANT 
No 


S a 
E a a a 
bi o E E 


RXF_OVERRUN_INT_EN RX FIFO overrun interrupt 
enable 


FRAME_ERR_INT_EN Frame error interrupt enable 
PARITY_ERR_INT_EN Parity error interrupt enable 


TXF_EMPTY_INT_EN [1] R/W 1’hO TX FIFO empty interrupt 
enable 
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6.19.5.2.6 UART_ICLR 
Description: UART interrupt clear register 
0x0014 Interrupt clear (0x0000_0000) UART_ICLR 


Reserved 


Type 


FRA 


CTS_ DSR_ 
Z CHG CHG = 
Reserved Reserved = Reserved 
INT | _INT 
= = _CLR | _CLR 


“YVR 


Field Name R/W Reset Description 
Value 
TIME_OUT_INT_CLR [13] WO 1’hO Write “1” Clear time out 
interrupt 


BRK_DTCT_INT_CLR [7] WO T’hO Write “1” Clear break_detect 
interrupt 
CTS_CHG_INT_CLR eO Write “1” Clear cts_change 
DSR_CHG_INT_CLR [5] WO T’hO Write “1” Clear dsr_change 
interrupt 
ep 


interrupt 


RXF_OVERRUN_INT_CLR Write “1” Clear rxf_overrun 
interrupt 


FRAME_ERR_INT_CLR Write “1” Clear frame_error 


interrupt 
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PARITY_ERR_INT_CLR [2] WO T’hO Write “1” Clear parity_error 
interrupt 


6.19.5.2.7 UART_CTRLO 
Description: UART control register 


0x0018 Control register (0x0000_0000) UART_CTRLO 


Reserved 


MOD SEND PARI 
IR_W IR_D IR_T IR_R IR_T STOP_BIT_NU 
E_SE Mo BYTE_LEN TY_E 
CTL X_EN X_IV X_IV 
= elated 


RX_DATA_SWT_WORD | [18] R/W 1’hO 0 : rx receive little endian 
word 
model(rxd_fifo_data[7:0]) 

1: rx receive big endian word 
model(rd_fifo_data[31:24]) 

TX_DATA_SWT_WORD | [17] R/W 1’hO 0 : tx send little endian word 
model(PRDATA[7:0]) 

1 : tx send big endian word 
model(PRDATA[31:24]) 

RX_MODE [16] R/W T’hO 0: Receiving data for 8 bit 
operation every time; 

1: Receiving data for 32 bit 
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operation every time; 
(data send to fifo or dma) 
MODE_SEL “0” : UART 


“1” : IrDA 


TX_MODE [14] 0:Sending data for 8 bit 
operation every time; 
1: Sending data for 32 bit 
operation every time; 
(data send to fifo or dma) 
IR_WCTL [13] set “1”, increase pulse width 
forone clock.(irda send 0, 
width pulse) 
IRDA TX/RX enable 


IRDA TX enable 
IRDA RX polarity inverse 


IRDA TX polarity inverse 


This bit controls the dtrn 
output 


(no use, direct send core 
output) 


SEND_BRK_EN [7] R/W 1’ho When TX FIFO is (real) empty 
and TX is idle, setting this bit 
forces the TX data output 
low. 

Need to be cleared by MCU. 
(direct set TXD_OUTPUT 0) 

RTS_REG R/W 1’hO When UART_SFCTL[1] is O and 
UART_CTL1[7] is O, the rtsn 
signal is controlled by 
RTS_REG bit 
O: rtsn is high 
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1: rtsn is low 
(cpu through rx_full interrupt 
to decides to control rtsn ) 


STOP_BIT_NUM [5:4] 0: unused, 1: 1stop bit, 2: 1.5 
stop bits, 3: 2 stop bits. 


BYTE_LEN [3:2] data byte length. 

0: 5 bits, 1: 6 bits, 2: 7 bits, 3: 
E 0: parity disabled 
ODD_PARITY 0: even parity 
ro 


6.19.5.2.8 UART_CTRL1 
Description: UART control register 


1: parity enabled 


0x001C Control register (0x0000_0000) UART_CTRL1 


Reserved 


Type 


TX_H = 
W_F y 
P_BA RX_TOUT_THLD RCV_HW_FLOW_THLD 


[w R/W 


Field Name R/W Reset Description 
Value 
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DMA_EN [15] R/W T’hO “1” enable DMA access UART FIFOs (cpu 
control dma access) 


LOOP_BACK [14] Self test mode, TX input to RX 


RX_TOUT_THLD [13:9] R/W Receive timeout threshold 
Receive time cycle num = RX_TOUT_THLD * 
UART_CKD * 8 


TX_HW_FLOW_EN Transmit_Hardware_Flow_Control_Enable 
“1” enable transmit hardware flow control 
“0” disable 


(it and software enable send to uart_tx) 


RCV_HW_FLOW_EN Receive_Hardware_Flow_Control_Enable 


“1” enable receive hardware flow control 
“0” disable 


RCV_HW_FLOW_THLD Receive_Hardware_Flow_Control_Threshold 


When RCV_HW_FLOW_EN is enabled, at the 
cycle when the number of unread bytes in 
the RX FIFO become greater than the 
receive hardware flow control threshold 
value, the RTSN is set to high to stop the 
remote TX. 


6.19.5.2.9 UART_CTRL2 
Description: UART TX FIFO empty and RX FIFO full threshold register 
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0x0020 Control register (0x0000_0008) UART_CTRL2 


Reserved 


Type 


Rese 
TXF_EMPTY_THLD RXF_FULL_THLD 
rved 


Type R/W R/W 


TXF_EMPTY_THLD [15:8] R/W 8’hO TX FIFO data empty threshold. 
If tx fifo deep is configured as 
256,the txf_empty_thld [15] 
will be valid, or it is invalid; 


La La ak © 
RXF_FULL_THLD er a a RX FIFO data full threshold 


6.19.5.2.10UART_CKDO 
Description: This register is used to configure baud rate 
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0x0024 Divisor register (Ox0000_054A) SCFGO 


Reserved 


Type 


UART_CKDO 


Type R/W 


UART_CKDO [15:0] 16’h54A Clock divisor bit 0 to 15 


6.19.5.2.11UART_STS2 
Description: UART interrupt mask status 


0x002C INT mask status (0x0000_0000) UART_STS2 


Reserved 


Type 


EO T 


Field Name R/W Reset Description 
Value 
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TIME_OUT_MASK_STS 


SC7731E Design Specification 


— 


Time out interrupt mask 
status 


BRK_DTCT_MASK_STS 


CTS_CHG_MASK_STS 


DSR_CHG_MASK_STS 


RXF_OVERRUN_MASK_STS 


FRAME_ERR_MASK_STS 


PARITY_ERR_MASK_STS 


TXF_EMPTY_MASK_STS 


RXF_FULL_MASK_STS 


6.19.5.2.12UART_DSPWAIT 
Description: UART control register 


Break detect interrupt mask 
status 


CTS change interrupt mask 
status 


DSR change interrupt mask 
status 


RX FIFO overrun interrupt 
mask status 


Frame error interrupt mask 
status 


Parity error interrupt mask 
status 


TX FIFO empty interrupt 
enable 


RX FIFO full interrupt mask 
status 
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0x0030 Control register (0x0000_0001) UART_DSPWAIT 


Reserved 


Type 


TX_D RX_D 
TX_DATA_SW RX_DATA_SW 
Reserved oa 7 7 g UART_DSPWAIT 
T T MOD MOD 


Type RO R/W R/W 


Field Name Reset Description 
Value 


RCV_SW_FLOW_THLD | [16:10] Receive_Software_Flow_Control_ Threshold 
At the cycle when the number of unread 
bytes in the RX FIFO become less than the 
receive software flow control threshold 
value, the TXD will send XON command to 
start the remote TX. 

TX_DATA_SWT 2’hO O:little endian byte mode 

(PWDATA[7:0]) 

1:big endian byte mode 
(PWDATA[31:24]) 

2:big endian half word mode 
(PWDATA[23:16]) 

RX_DATA_SWT [7:6] R/W 2’hO O:little endian byte mode 

(PRDATA[7:0]) 

1:big endian byte mode 
(PRDATA[31:24]) 
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(PRDATA[23:16]) 


TX_DMA_MOD_SEL [5] R/W 1’hO 0: when tx_empty is “1”, tx_dma_req 
become 1, and it keep 1 until receiving 
the tx_dma_ack 

1: tx_dma_req is “1” when tx_empty is 
“1” else “o” 


RX_DMA_MOD_SEL [4] R/W T’hO 0: when rx_full is “1”, rx_dma_req become 
1, and it keep 1 until receiving the 
rx_dma_ack 

1: rx_dma_req is “1” when rx_full is 
“1” else “o” 


UART_DSPWAIT [3:0] This register is used for DSP control 


6.19.5.2.13UART_SFCTL 


Description: UART software flow control function configuration register 


0x0034 UART SFCTL register(0x0000_0000) UART_SFCTL 


Reserved 


Type 


SW_ 
SW_ 
FCTL 
Reserved FCTL 
_MO 
_EN 
DE 
es ee i 


peer 


SW_FCTL_EN [1] R/W T’hO “0” : Disable software flow 
control 
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“1” : Enable software flow 
control 


SW_FCTL_MODE R/W 1’hO “0” software flow control 
mode 0 
“1” software flow control 
mode 1 
(detail in title 4.3.2) 


6.19.5.2.14UART_XCMD 


Desciption : UART XCMD command configuration register 
0x0038 UART XCMD register(0x0000_1113) UART_XCMD 


Reserved 


Type 


UART_XON UART_XOFF 


Type R/W R/W 


UART_XON [15:8] R/W 8’h11 The XON command 
configuration value 
UART_XOFF [7:0] R/W 8’h13 The XOFF command 
configuration value 


6.19.5.2.15UART_ESCAPE 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 932 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


| @ | SPREADTRUM SC7731E Design Specification 


Desciption : UART ESCAPE command configuration register 


0x003C UART ESCAPE register(0x0000_0077) UART_ESCAPE 


Reserved 


Type 


Reserved UART_ESCAPE 


Type R/W 


n | ASE 


UART_ESCAPE [7:0] R/W 8’h77 The ESCAPE command 
configuration value 


6.19.5.2.16UART_VERSION 
0x00000040 UART_VERSION (0x00000600) UART_VERSION 


i iB ace ee eal etl i i i es 


reserved 


Type 


=== 
SR ee ee 
PR ee ee ed 


Type 


Field Name Type Reset Description 
Value 


ee e eee 16] ei ene 


[15: eea ae 0x0700 a E) register indicates the version of this IP 
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Application Notes 


Working in UART mode with hardware flow control (full duplex) 


The initiator writes to the setup register (global register) 
The initiator writes the UART_CTLO register bit 15 to “0” to enable UART 
mode. 


The initiator configures UART_CKDO0 registers to generate the suitable 
baud rate. For example, if clk_uart is 26 MHz, UART_CKDO is set to Oxe1, 
then the UART baud rate is 115 k. 


The initiator configures UART_CTLO to generate the suitable data format, 
such as parity enable and parity style, byte length, and stop bit number 


Set UART_CTL1 register bit 7 to “1” to enable receive hardware flow 
control 


The initiator configures UART_CTL1 register bit [6:0] to suitable value 


Set UART_CTL1 register bit 8 to “1” to enable transmit hardware flow 
control 


The initiator configures UART_CTL2 to generate receive threshold and 
transmit threshold 


The initiator writes UART_CTL1 register to configure receive timeout value 
Enable related interrupts by writing UART_IEN register 
Writing data to UART_TXD 


Once the TX FIFO is not empty: 


data in TX FIFO will appear on TX line in sequence 


If data number in the TX FIFO is less than the data empty threshold value, 
a txf_empty interrupt will be generated. After receiving this interrupt, MCU 
should write more data into the TX FIFO. After data number in the TX FIFO 
is more than the data empty threshold value, MCU should clear the 
interrupt. 

If data number in the RX FIFO is more than the data full threshold value. An 
rxf_full interrupt will be generated. After receiving this interrupt, MCU should 
read data from RX FIFO. After data number in the RX FIFO is less than the 
data full threshold value, MCU should clear the interrupt. 


If receiving RX_TOUT interrupt, read all data in the RX FIFO 
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Set UART_CTLO[15] “0” 
Enable UART mode 


Set UART_CTL{[8] to “1” 
Enable transmit hardware ctl 


Set UART_CTL2 to generate 
rx_fifo full threshold and tx_fifo 
transmit empty threshold 


Set UART_CTLO[15] “0” 
Enable UART mode 


Reading 
UART_STS2 
Txf_empty 
Interrupt =1 2 
Writing data to Reading data form 
UART_TXD UART_TXD 


Figure 6-24 Uart mode with hardware flow control 


Set UART_CTLO[15] “0” 
Enable UART mode 
Set UART_CTLO[15] “0” 
Enable UART mode 
Set UART_CTLO to generate 
data format 


Set UART_CTL[7] to “1” 
Enable receive hardware ctl 


Set UART_CTLO to generate 
data format 


Set UART_CTL1 to generate 
timeout value 


Rxf_full Timeout 
Interrupt =1 2 interrupt = 12 


Set UART_CTL[7] to “1” 
Enable receive hardware ctl 


Set UART_IEN enable related 
interrupts 


Clear interrupt 


Set UAR_CTL11[5:0] to 
generate hardware receive 
threshold 


Writing data to UART_TXD Reading all data form 


UART_TXD 


Set UART_CTL[8] to “1” 
Enable transmit hardware ctl 


Set UART_CTL2 to generate 
rx_fifo full threshold and tx_fifo 
transmit empty threshold 


Set UART_CTL1 to generate 


timeout value 


Set UART_IEN enable related 


interrupts 


Set UART1[5:0] to generate 
hardware receive threshold 


Set UART_CTRL1 to generate 
software DMA enable 


Writing data to UART_TXD 


Figure 6-25 Uart with DMA mode with hardware flow control 
Working in UART mode with hardware flow control (full duplex) with DMA mode 


When use the software flow control without ctsn and rtsn signal (full duplex) 
1. The initiator writes to the setup register (global register) 


2. The initiator writes the UART_CTLO register bit 15 to “0” to enable UART 
mode. 
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3. The initiator configures UART_CKD0 registers to generate the suitable 
baud rate. For example, if clk_uart is 26 MHz, UART_CKDO is set to Oxe1, 
then the UART baud rate is 115 k. 

4. The initiator configures UART_CTLO to generate the suitable data format, 
such as parity enable and parity style, byte length, and stop bit number 

5. The initiator configures UART_CTL1 to generate the 
Recievie_Hardware_Flow Control_ Threshold (software flow control also 
used this value to determine the rx_fifo is full) 

6. The XON/XOFF/ESCAPE register should be configured before the enable 
of software flow control and mode selection 

7. The initiator configures UART_CTL2 to generate the TX FIFO data empty 
threshold and RX FIFO data full threshold.(must guarantee the value is 
lower than or equal to Recievie_Hardware_Flow Control_ Threshold ) 

8. The initiator writes UART_CTL1 register to configure receive timeout value 

9. The initiator configures UART_IEN to make TX FIFO empty and RX FIFO 
full interrupt enable. 

10. The software flow control enable bit should be configured before starting a 
software flow control transition 

11. Writing data to VART_TXD 

12. When UART_IRQ set, reading data from UART_STS2 to configure the 
related interrupt. 


setup register 


Set UART_CTL2 to generate 
rx_fifo full threshold and tx_fifo 
transmit empty threshold 


Set UART_CTLO[15] select 
enable UART mode 


Set UART_CKD0 generate 


Set UART_CTLO to generate Set UART_IEN enable related Txf_empty Rxf_full ~ Timeout 
data format interrupts Interrupt =1 2 nterrupt =1 2 interrupt = 12 


Set UART1[5:0] to generate Set UART_SFCTL to generate 
hardware receive threshold software flow control enable 


Set XON/XOFF/ESCAPE = Writing data to Reading data form Reading all data form 
Writing data to UART_TXD UART_TXD UART_TXD UART_TXD 


Figure 6-26 Uart mode with soft ware flow control 


When use the software flow control without ctsn and rtsn signal (full duplex) with DMA 
mode 
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Set UART_CTLO[15] select 
enable UART mode 


Set UART_CTL2 to generate 
rx_fifo full threshold and tx_fifo 
transmit empty threshold 


Set UART_CTL1 to generate 
timeout value 
Set UART_IEN enable related 
interrupts 
Set UART_CTRL1 to generate 
software DMA enable 

Set UART_SFCTL to generate 
software flow control enable 
Writing data to UART_TXD 


Figure 6-27 Uart with DMA mode with software flow control 


Set UART_CKDO generate 
baud rate 


Set UART_CTLO to generate 
data format 


Set UART1[5:0] to generate 
hardware receive threshold 


Set XON/XOFF/ESCAPE 
value and mode 


6.20 SPI_HS Interface 


Base Addr Range Addr Map Description 


0x70B0_0000 ~ Ox70BE_FFFF SPI_HS 


6.20.1 Overview 
SPI_HS is a serial synchronous communication interface. SPI block enables the device to 


interface with SPI peripherals (i.e. A/D converters, display drivers, EEPROMs etcs.) It 
consists of a serial shift register with serial data input, serial data output and serial shift 
clock. The shift clock can be selected from either an interval source or an external source. 
Operating the SPI with the internal clock source is called the Master mode of operation. 
Similarly, operating the SPI with an external shift clock is called the Slave mode of 
operation. SPI module support MICROWIRE/PLUS mode, sync mode , s8 mode and 3-wire 
mode. Only in MICROWIRE/PLUS mode, master and slave both be supported. This 
document defines function and configuration of SPI block. SPI_HS include two blocks, SPI 
controller and SPI phy. 
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6.20.2 Features 


Compliant with the SPI standard 

Support MICRO/PLUS mode, SYNC mode, S8 mode and 3-wire mode 
Serial clock with programmable frequency , polarity 

Wide selection of SPI word lengths ranging from 1 to 32 bits 

Two 32-word-deep FIFOs minimizes processor overhead at high data rates 
Master / slave 

data transmit or receive with MSB first or LSB first 

Transmit only/ receive only / transmit and receive mode 

For only receive mode , the length of words ready to receive form the slave can be 
programmed 

The intervals of two SPI frames can be programmed 

Supports DMA 

interrupts for FIFO events and transfer events 

The polarity and position of the sync can be configured 

As slave transmit phase adjustable 

TX/RX FIFO address can be reset 

Support csn input in slave mode 

Little endian default 

Supports higher speed data transfer mode for slave 

Supports higher speed data transfer mode for master 


6.20.3 Signal Description 
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Figure 6-28 SPI in Master Mode(FULL-Duplex) 


Figure 6-29 SPI in Slave Mode(FULL-Duplex) 


6.20.4 Function Description 


The SPI master mode supports communication with one independent SPI devices. SPI initiates a data 
transfer on the data lines (spi_do and spi_di) and generate clock (sck) and control signals(spi_ncsi). 


Write data to this Spi_txd register initiates a character transmission through TX FIFO, the pointer 
txf_wr_address will increase. All data ready to send must be written into the TX FIFO first, thenoccurs 
in transmit line. 


Data sampled from receive line is placed in RX FIFO first. When the data number in the RX FIFO is 
more than the receive data full threshold value, an rxf_full interrupt is generated. MCU will read data 
from RX FIFO as soon as receiving the interrupt. 


SPI MCLK 
—__¥ 4 ® MCLK 
CLK generator 
clk_spi 

PCLK Domain | Y i 
l 

SPI control SPI SCK To e 
ape register generator 
l 
— , i 

RX/TX FIFO | | SPIRX/TX 7 is 
control Po control i 

#4 SDI 
PCLK Domain clk_spi Domain | clk_spi Domain l 

RX/TX data FIFO 
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Figure 6-30 Diagram of SPI Master 


ic — — SEK Daman | 


| 
1 | spi_do 


APB bus 


APB bus 


Figure 6-31 Diagram of SPI Slave 


6.20.4.1 MICROWIRE/PLUS work mode 


MICROWIRE/PLUS is an enhancement of the MICROWIRE™ synchronous serial 
communications scheme, originally implemented by National Semiconductor’s COP400 
family microcontrollers. It has three wires, SI (serial input), SO (serial output), and SK 
(serial clock). The input data one the SI is shifted high order first into the chip; the output 
data is shifted out high order first from the Most Significant Bit (MSB) on SO. The SK clock 
is generated internally for the master mode. One burst has 8 data bits. The input data is 
captured on the rising edge of SK. Following is the timing diagram. 


: 2n*Tdata ; : 2n*Tdata : 
i < x 


Figure 6-32 MICROWIRE/PLUS Timing (CPOL=0, CPHA=0) 
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: 2n*Tdata : : 2n*Tdata : 


Figure 6-33 Alternated Phase SK Clock Timing (CPOL=0, CPHA=1) 


: 2n*Tdata ! : 2n*Tdata ! 


SI 


Figure 6-34 MICROWIRE/PLUS Timing (CPOL=1, CPHA=0) 


: 2n*Tdata ! : 2n*Tdata ! 


Figure 6-35 MICROWIRE/PLUS Timing (CPOL=1, CPHA=1) 


In the normal mode data is shifted in on the rising edge of the SCK clock and data is 
shifted out on the falling edge of the SCK clock. It is also allow an additional Alternate 
SCK Phase Operation. In the alternate SCK phase operation, data is shifted in on the 
falling edge of the SCK clock and data is shifted out on the rising edge of the SCK clock. 


To configure SPI for this mode, just enable SPI clock in global control register, program 
spi_ctlO control register, enable RX data shift in at SCK rising edge(spi_ctlO[0] = 1), and 
enable TX data shift out at SCK falling edge(spi_ctlO[1] = 0), set transmit data bit number 
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to 8.Also program spi_clkd according to MCLK and SCK clock rate. Leaving other 
control register with default value. When put data into TX FIFO, the SPI will send and 
receive an N bit data at the same time. 


The clock phase and TX/RX data timing is programmable to meet other requirements. For 
example, for: 


N = 8, CSO, CPOL=0, CPHA =0 timing as Figure2, set spi_ctl0 = Ox0e22 

N = 8, CSO, CPOL=0, CPHA =1 timing as Figure3, set spi_ctl0 = Ox0e21 

N = 8, CSO, CPOL=1, CPHA =0 timing as Figure4, set spi_ctlO = Ox2e22 

N = 8, CSO, CPOL=1, CPHA =1 timing as Figure5, set spi_ctl0 = Ox2e21 

CPOL=0 means SCK idle phase is low, maps to spi_ctlO[13] = 0; 

CPOL=1 means SCK idle phase is high, maps to spi_ctlO[13]=1; 

CPHA decides SPI working in normal mode or in the alternate SK phase operation. 
CPHA maps to ctlO_reg[1:0], 


“10” (CPHA=0) means output data at negedge of clk while receiving data at posedge of 
clk 


“01” (CPHA=1)means output data at posedge of clk while receiving data at negedge of 
clk 


“00” and “11” are not available in this mode 


6.20.4.2 Synchronous SPI 


Besides SCK, SDI, SDO, Synchronous SPI provides the fourth pin as a synchronous signal. 
It generates single bit width pulse on one of the TX/RX bit position. On slave side, it tells 
when to latch the received byte and prepare the next data for transmit. 


If enable sync mode by setting spi_ctlO register bit14, the sync pulse will appear on the 
last bit. If program spi_ctl1 register bit 4~0 to N, the sync pulse will locates on top of bit 
N. The SYNC bit can be program output to one of the 4 chip select pins by setting 
spi_ctl1[11:8]. 
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: 2n*Tdata : 


Figure 6-36 Alternated Phase SK Clock Timing (CPOL=0, CPHA=1) 


6.20.4.3 4-wire Serial Interface(s8) 


SC8800G SPI supports 4-wire serial interface, which required by LCD driver like 
ULTRACHIP UC1607. Only write operations are supported in this mode. Pin CS is used for 
chip select and bus cycle reset. Pin CD is used to determine the content of the data been 
transferred. On each write cycle, 8 bits of data, MSB first, are transmitted on falling SCK 
edges. If CD=0, the data byte will be decoded as command. If CD=1, this 8-bit will be 
treated as data. Pin CD is examined when SCK is pulled low for the LSB(DO) of each burst. 
The maximum SCK frequency required is SMHZ. 


To enable SPI working in this mode, all settings are same as program MICROWIRE except 
to enable TX data shifting out at SCK rising edge. Also need to set spi_ctl1 control register 
bit7, enable s8 mode, and assign the CD signal output from one of the four CS pins by 
programming bit11~8. Please pay attention to not mapping CD to the same CS pin used 
for LCD chip select. For example using CSO as chip select, using cs1 as CD, we should 
program spi_ctlO register bit11~8 “1100” and programming spi_ctl1 register bit11~8 
“0010”. 


CS1 


CD / 


SDO D7 D6 \ DS D4 D3 D2 D1 DO XX D7 D6 


SCK 


nxTclk 


«>| 2xnxTclk— 


Figure 6-37 4-wire Serial Interface (s8) Timing 


(1) SW write 9 bits data to TX FIFO while ctl0O_reg[6:2]] program to 8. Bit 8 is used to 
control CD signal, and bit[7:0] will be used to transmit to slave. 


(2) SW Set SPI_CD_BIT, this bit will be connected to SPI_CD pin, will be used to transmit 
to slave 
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6.20.4.4 
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3-wire Serial interface 


The 3-wire serial interface is required by Sound Generator Chips like OKIML2860. SDO 
works as an in/out pin because data has to be read/write through the same pin. SCK is 
the serial clock, output data from SDO change at clock falling edge, input data is sampled 
at falling edge. See Figure 8. There is also an alternate SCK phase operation, data output 
at clock rising edge and input data is sampled at rising edge. See Figure 12. One burst has 
16 bits. 7 address bits sent first. Bit8 is command bit. “1” means writing 8 bits data to the 
slave. “0” means reading 8 bits data from the slave, the read data address in slave is the 
7 bits address sent in the same burst. 


Data Write Timing 1 
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Data Read Timing 1 
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Figure 6-38 3-wire Serial InterfaceTiming 1 


Data Write Timing 2 
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Figure 6-39 3-wire Serial InterfaceTiming 2 


To program SPI in this mode, set spi_ctlO control register to 0x0e43 ‚means 16bits sent in one burst, 
TX at clock falling edge, RX sample at clock falling edge, CS maps to cs0. Set spi_ctl1 to Ox3028 , 

means to enable 3-wire mode, command bit is bit8. Set spi_ctl2 to 0x07 , the read data starts from 
bit7. Then put 16 bits data into TX FIFO, and receive 8 bit data from RX FIFO. 


If set spi_ctl1 bit6 to “1”, signal CS will change to low before half cycle of the first edge of SCK, and go 
high after half cycle of the last edge of SCK . 


To program alternate SCK phase timing as Figure 9, set spi_ctlO bit13 to “1”, other setting are same as 
timing 1. 


New feature: 


When set spi_mode=1 / 2 , cd bit will be send out with data together ,and be put to bit 8 position. 


spi_cd_mode & 
tx_pos|== tx_en 


TX FIFO Shift register 


spi_do 
— 
spi_cd_bit 
Figure 6-40 —spi_cd_mode 
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Support cd bit be transmitted with data together. Set SPl_CD_BIT, put it to bit 8 position when transmit 
out from tx shift register. 


CS \ / 


SCK 


sol — [Pa| or [oe s Pos [eo [| 


Figure 6-41 spi _ cd_mode 


When set spi_mode = 1 / 3 , spi_d_oe is controlled by is_rx_only bit, when set is_rx_only 
bit, spi_d_oe is 0, and spi_d_ie is 1. 


Logic description: 


Figure 6-42 spi_3w_mode 


6.20.4.5 Dummy control 


SPI controller supports write and read configurable dummy clocks. 


For TX mode, dummy clock number is controlled by SPI_TX_DUMY_LEN, which set 
dummy clock number when write LCD. 


cs =A 
sk LLL | // 
— pcx] D7 | De | D5 | D4 | os | D2 | ot | Do DCX | D7 
Dummy clock 
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Figure 6-43 Dummy waveform 


For Rx mode, dummy clock number is controlled by SPI!_RX_DUMY_LEN, which set 
dummy clock number when read LCD. 


TX RX 


me Le e ee E | // 


Dummy clock 


SDI $$ RRO 


D6 


Figure 6-44 Dummy waveform 


6.20.4.6 SPI Slave Design 


6.20.4.6.1 SPI Slave Clock 


spi_slv_sck_mode 


PCLK fifo_clk_ fifo_clk_r PCLK 


PCLK fifo_clk_ fifo_clk_r 


PCLK 


ptest_scan_mode 


spi_slv_sck_mode 


clk_spi_slv_tx 


spi_sck_i tx logic 


spi_csn_i clk_spi_slv_rx 


rx logic 
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6.20.4.6.2 SPI Slave Reset 


APB 


PRESETn 


spi_slv_soft_rst 


5p, 
@ 
= 
ve 
J 
S 
= 
=e 
5 
wn 
A 
N 
J 
Š 
= 
=e 
5 


6.20.4.6.3 SPI Slave TX 


PCLK Domain | SCK Domain TX mode 


tx_buf1 


t_buf_sel tx_pos[4:0] 


clk_spi_slv_t 


: 
x req ctrl 
frame_end_flg | 
| . i " TX mode i 
| Tnit load | load rame lengt 
eee E EEPE ae ee EN J 
Figure 6-45 TX logic structure 
@ After TX FIFO ready data, load TX FIFO data to tx_buf0 and tx_buf1 
@® Waiting master send serial clock to slave 
V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 948 of 3034 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM ) SC7731E Design Specification 


Host start send 


Spi slave tx fifo ‘i 
serial cloc! 


prepare data 


Frame length = N 


sck_i 


sck_i_inv 


tx_buf_sel 


reg_load_flg 
tx_buf0[31:0] X DO[31:0] X D2[31:0] 


tx_bufl [31:0] X D1[31:0] 


tx_pos 0 a? aes 
spi_do X BITO Xsmysmns X% XJ BITO Bmx Ben y XEY 


Figure 6-46 TX timing chart 


6.20.4.6.4 SPI Slave RX 


PCLK Domain | | SCK Domain 


rx wr ctrl 


Figure 6-47 RX Logic structure 


© According to SPI interface timing mode requirements , clock generator generates clk_spi_slv_rx 

@ Rx pos counter count clk_spi_slv_rx, generating rx_buf_sel signal during the last clock per frame. 
If rx_buf_sel=0, sample the serial data input to rx_buf0, otherwise sample to rx_buf1. 

@ Synchronize the rx_buf_sel signal to PCLK domain, get the edge , and generate rx_wr_req. fetch 
data from rx_buf0, write to FIFO during the rising edge , and rx_buf1 during the falling edge. 
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Host start send Frame length = N 
serial clock 


clk_spi_slv_rx | l = i “ | | 


0 N-1 0 
spidi Y BITO X 
rx_buf0[31:0] X DO[31:0] 
rx_bufl [31:0] D2[31:0] 


rxf_wr_req | | [| 


6.20.4.6.5 SPI_HS Slave Clock 


T_pad_i T_clk_gen 
PAD 


clk_spi_slv_t 


spi_sck_i 


spi_do pin_p buf 


When TX transmission mode, loop timing delay from sck in to spi_do is : T_dly = T_pad_i+T_clk_gen 
+ T_tx+T_pad_o. according to SPI timing requirement, send data during rising edge of SCK, and 
sample data during falling edge of SCK. Otherwise, send data during falling edge of SCK, and sampling 
data during rising edge of SCK, so, timing should satisfied T_ck /2 —T_dly > T_setup. 
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T_ck/2 


sck_i 


clk_spi_slv_tx 


T_dly 


6.20.5 Control Registers 


6.20.5.1 Memory map 
ARM base address:  70B0_0000 


Offset Description(detail of abbreviation of this 

Address control register) 
Write data to this address initiates a 

0x0000 SPI_TXD character transmission through tx FIFO 
Read this address retrieve data from rx fifo 
Clock divider bit O to 15. Divider is (n+1)*2,In 

0x0004 SPI_CLKD ; 

~ SPI_HS, it must be 0. 

0x0008 SPI_CTLO SPI control register 

0x000C SPI_CTL1 SPI control register 

0x0010 SPI_CTL2 SPI control register 

0x0014 SPI_CTL3 SPI control register 

0x0018 SPI_CTL4 SPI control register 

0x001C SPI_CTL5 SPI control register 

0x0020 SPI_INT_EN SPI interrupt enable register 

0x0024 SPI_INT_CLR SPI interrupt clear register 

0x0028 SPI_INT_RAW_STS SPI interrupt raw status 


0x002C SPIL_INT_MASK_STS SPI interrupt mask status 
0x0030 SPI_STS1 SPI status register 
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Offset Description(detail of abbreviation of this 
Address control register) 
0x0034 SPI_STS2 SPI status register 


0x0038 DSP_WAIT Used for DSP control 
0x003C SPI_STS3 SPI status register 


0x0040 SPI_CTL6 SPI control register 


0x0044 SPI_STS4 SPI status register 
0x0048 SPI_FIFO_RST SPI RX/TX FIFO reset bit 
0x004C SPI_CTL7 SPI control register 


0x0050 SPI_STS5 SPI status register 


0x0054 SPI_CTL8 SPI tx data control for LCD 
0x0058 SPI_CTL9 Spi tx data control for LCD 


0x005C SPI_CTL10 Spi rx data control for LCD 


0x0060 SPI_CTL11 Spi rx data control for LCD 
0x0064 SPI_CTL12 Spi rx /tx soft request 
0x0068 SPI_STS6 tx_data_cnt[15:0] 


{tx_dummy_cnt[5:0], 
0x006C SPI_STS7 
x 6’dO,tx_data_cnt[19:16]} 


0x0070 SPI_STS8 rx_data_cnt[15:0] 


{rx_dummy_cnt[5:0], 
0x00 74 SPI_STS9 
= 6’dO,rx_data_cnt[19:16]} 


6.20.5.2 Register Descriptions 


6.20.5.2.1 SPI_TXD 


Description: Transmit word or Receive word 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 
This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


952 of 3034 


GU SPREADTRUM . SC7731E Design Specification 


0x0000 RTX register (Reset 0x0000_0000) SPI_TXD 


SPI_TXD 


Type R/W 


SPI_TXD 


Type R/W 


Field Name Description 


SPI_TXD Write data to this address initiates a character 
transmission through TX FIFO 


Read from this address retrieve data from RX FIFO 


6.20.5.2.2 SPI_CLKD 
Description: Clock divisor bit 0 to 15 


0x0004 Clock divisor (Reset 0x0000_0003) SPI_CLKD 


Reserved 


Type 


SPI_CLKD 


Type SPI_CLKD 
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Field Name Ct] Description 


SPI_CLKD [15:0] R/W $ Specify the clock ratio between spi_sck and clk_spi. 
If clk_spi runs at 48 MHz, and spi_sck runs at 
12MHz, SPI_CLKD should be 1, 
spi_sck = clk_spi/2(n+1). 


Note: 


When work in the slave mode, the frequency of spi_sck depends on the SPI master, so the register 
SPIL_CLKD is not used . 


6.20.5.2.3 SPI_CTLO 
Description: This register is used to configuration of the SPI interface 


0x0008 Configure register (Reset 0x0000_0F02) SPI_CTLO 


Reserved 


Type 


El i Rese 
SPI_CSN_PRE CHNL_LEN 
_MD rved 


[el ~ k KA R/W R/W R/W | R/W 


SYNC_POL [15] R/W T’hO Sync_polarity, positive or 
negative pulse for SPI or 
3-wire mode ,read command 
polarity 
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SPI_CSN_PRE 1 bit chip select. 
“0”: cs0 is valid 
“1”: cs0 is invalid 


In default, The input data is 
shifted high order first into the 
chip; the output data is shifted 
out high order first from the 
Most Significant Bit (MSB) on 
SO. When this bit is set, the 
data will be shift out or in from 
the LSB 


CHNL_LEN Transmit data bit number. 
“0” : 32 bits per word 
“1”: 1 bits per word 
“31”: 31 bits per word 

NG_TX “1” enable TX data shift out at 
clock neg-edge 

NG_RX “1” enable RX data shift in at 
clock neg-edge 


6.20.5.2.4 SPI_CTL1 


Description: This register is used to configuration of the SPI interface 


0x000C Configure register (Reset 0x0000_3000) SPI_CTL1 


Reserved 


Type 


CS_H S3W 
Reserved RTX_MD SYN_CSN_SEL S3W_POS 
MD _MD _MD 


iad R/W | R/W | R/W 
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RTX_MD [13:12] “00” : idle mode 
“01” : receive mode 
“10” : transmit mode 
“11” : transmit and receive 


SYN_CSN_SEL [11:8] 4’hO S8 CD or SYNC signal maps to 
csn number 
“0x0001” selects csnO as cd 
signal 
“0x0010” selects csn1 as cd 
signal 
In SPI_HS it must be 0x0000 
and disable sync and s8 mode 


CS_H_MD R/W 1’hO 3-wire Melody timing 1, csn 
high mode enable 


S3W_POS R/W 5’hO 3-wire mode, w/r control 
position 
or the sync pulse position(the 
pulse will 
locates on top of bit N) 


6.20.5.2.5 SPI_CTL2 


Description: This register is used to configuration of the SPI interface 
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0x0010 Configure register (Reset 0x0000_0000) SPI_CTL2 


Reserved 


Type 


TX_D RX_D RX_O Is SL 
Reserved MA_ NLY_ S3W_RD_STRT 


awl 


DMA_REQ_SEL_SEL | [10] 0:DMA TX and RX REQ 
independent 
1:DMA TX REQ are depended 
on RX REQ status 
TX_DMA_SEL 0: tx_dma_req keep 1 until 
receiving the tx_dma_ack 
1: tx_dma_req is “1” when 
tx_empty is “1” else “0” 
RX_DMA_SEL 0: rx_dma_req keep 1 until 
receiving the rx_dma_ack 
1: rx_dma_req is “1” when 
rx_full is “1” else “0” 
RX_ONLY_HLD [7] “0” : working on only receive 
mode, when rxf_realfull is 
high, SPI will be held until 
rxf_realfull is low 
“1” : no holding 
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IS SLVD [5] “0” : master 
“T” : slave, only support 
microplus mode 


S3W_RD_STRT [4:0] Read data start bit ,used for 3- 
wire mode 


6.20.5.2.6 SPI_CTL3 
Description: SPI RX FIFO FULL/EMPTY watermark 


0x0014 RXF watermark (Reset 0x0000_1010) SPI_CTL3 
a 


Type 


E E la el ial 


Type 


RXF_EMPTY_THLD | [12:8] R/W 5’h10 Receive FIFO data empty 
threshold. Relative with 
rx_fifo_empty interrupt 


RXF_FULL_THLD [4:0] R/W 5’h10 Receive FIFO data full 
threshold. Relative with 
rx_fifo_full interrupt 


6.20.5.2.7 SPI_CTL4 


Description: This register is used to configuration of the SPI interface 
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0x0018 Configure register (Reset 0x0000_0000) SPI_CTL4 


Reserved 


Type 


SYN Z 
RX O CC | SYN = 
== | Is_Fs RX_ 
NLY_ PHS_DLY LK C_H BLOCK_NUM 
DO T ONL 
MA | ALF y 
SK 


RX_ONLY_DO [15] R/W 1’hO working in only receive mode, 
“0” : SPI send all O to slave 
“1” : SPI send all 1 to slave 
R/W 1’hO 


IS_FST [14] 


PHS _DLY [13:12] 


SYNC_CLKMASK [11] R/W 1’hO “1” Mask out the first clock 
pulse in SPI mode 


“0” : normal mode 

“1” : fast mode 

Both for matser mode and 
slave mode,and in master 
mode SPI_SCK must be 
quicker than 1/8 spi_clk 


Phase delay. Relate to fast 
mode. 

When in normal mode, this 
bit is not used . Only used for 
slave mode 


SYNC_HALF [10] Sync_half, sync width is half 
spi_sck cycle 
IS_RX_ONLY “1”:receive data only. 
The bit should be written at 
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last. 
Only used for master mode 


BLOCK_NUM R/W 9’hO Number of data words ready 
to receive in “receive only” 
mode. Only used for master 
mode. 


6.20.5.2.8 SPI_CTL5 
Description: This register is used to configuration of the SPI interface 


0x001C Configure register(Reset 0x0000_0000) SPI_CTL5 


Reserved 


Type 


ITVL_NUM 


Type R/W 


ITVL_NUM [15:0] R/W 16’hO For master, transmit data 
interval, programmable n from 
0 to 65535, delay is (n*4+3) 
clock cycle. 
For slave, max receive data 
interval. If the slave has not 
sampled the edge of spi_clk in 
the interval(n*4+3), slave will 
stop the receive process and 
send timout interrupt 


6.20.5.2.9 SPI_INT_EN 


Description: SPI interrupt enable register 
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0x0020 Interrupt enable (Reset 0x0000_0000) SPI_INT_EN 


Reserved 


Type 


TXF 
RXF | TIM 
= : - FU 
Fu | Eo | OVF iy 
Reseed tL) | ut. | IN ah 
= = = = rved NT 
NT_ | INT - 
- EN 
EN | _EN 


BnnKe HHA 


Field Name R/W Reset Description 
Value 


e e e 
ee 
ae ee e | 


TIME_OUT_INT_EN [5] R/W 1’hO Slave mode timeout 
interrupt enable 

RX_OVF_INT_EN R/W 1’hO Rx_overrun_reg interrupt 
enable 


a A G 
TXF_FULL_INT_EN Tx_fifo_full interrupt enable 


RXF_EMPTY_INT_EN [1] R/W T’hO Rx_fifo_empty interrupt 
enable 


e EP 
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6.20.5.2.10 SPILINT_CLR 
Description: SPI interrupt clear register 


0x0024 Interrupt clear (Reset 0x0000_0000) SPI_INT_CLR 
B 


Type 


TX_ 
END 
Reserved Reserved 
T C 


Field Name R/W Reset Description 
Value 


RX_END_INT__CLR ar ae Rx data end interrupt clear 
TX_END_INT_CLR AAS e Tx data end interrupt clear 
[5] WO 1’hO 


TIME_OUT_INT_CLR Write “1” clear slave mode 
timeout interrupt 


RX_OVF_INT_CLR Write “1” clear 


Rx_overrun_reg interrupt 


ep 
TXF_EMPTY_INT_CLR [3] WO 1’hO Write “1” clear 
Tx_fifo_empty interrupt 
TXF_FULL_INT_CLR [2] WO T’hO Write “1” clear Tx_fifo_full 
interrupt 


RXF_EMPTY_INT_CLR Write “1” clear 


Rx_fifo_empty interrupt 


RXF_FULL_INT_CLR Write “1” clear Rx_fifo_full 


interrupt 
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6.20.5.2.11 SPILINT_RAW 
Description: SPI interrupt raw status 


0x0028 Raw status (Reset 0x0000_008A) SPI_LINT_RAW_STS 
Ba 


Type Reserved 


RX_ | TX_ 
END 
Reserved 


= ee eee rere 


Field Name O Description 


RX_END_IRQ ; Raw rx data end interrupt, 
this bit is set when spi 
controller received 
RX_DATA_LEN data from 
slave. 

TX_END_IRQ y Raw tx data end 
interrupt,this bit is set when 
spi controller send 
TX_DATA_LEN data. 

TXF_EMPTY_RAW_STS [7] Raw txf_empty interrupt, 
This bit is set when the 
number of tx fifo data byte 
is less than the tx empty 
watermark value. Auto 
cleared when the condition 
disappears. 

RXF_FULL_RAW_STS 1’hO Raw rxf_full interrupt.This 
bit is set when the number 
of rx fifo data byte is larger 
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than the rx full watermark 
value. Auto cleared when 
the condition disappears. 


TIME_OUT_RAW_STS Raw slave mode time out 
interrupt 


RX_OVF_RAW_STS [4] 1’hO Raw Rx_overrun_reg 
interrupt 


TX_FIFO_EMPTY_W i e Txf_empty_w/(for debug) 
TXF_FULL_RAW_STS Cr e Raw Tx_fifo_ full interrupt 


RXF_EMPTY_RAW_STS [1] T’h1 Raw rx_fifo_empty 
interrupt 


RX_FIFO_FULL_R i Rxf_full_r(for debug) 


6.20.5.2.12 SPI_INT_MASK_STS 


Description: IIS interrupt raw status 


0x002C Mask status (Reset 0x0000_0000) SPI_INT_MASK_STS 


Reserved 


Type Reserved 


Reserved 
STS 


Field Name R/W Reset Description 
Value 
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RX_END_IRQ_MASK_STS 


TX_END_IRQ_MASK_STS 


TXF_EMPTY_MASK_STS 


RXF_FULL_MASK_STS 


TIME_OUT_MASK_STS 


RX_OVF_MASK_STS 


RXF_EMPTY_MASK_STS 


SC7731E Design Specification 


Raw rx data end interrupt, 
this bit is set when spi 
controller received 
RX_DATA_LEN data from 
slave. 


Raw tx data end 
interrupt,this bit is set when 
spi controller send 
TX_DATA_LEN data. 


Txf_empty interrupt mask 
status. 


Rxf_full interrupt mask 
status. 


Slave mode time out 
interrupt mask status 


Rx_overrun_reg interrupt 
mask status 


Tx_fifo_full interrupt mask 


status 


Rx_fifo_empty interrupt 
mask status 


E e ee 


6.20.5.2.13 SPI_STS1 
Description: SPI RX FIFO write address and read address 
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0x0030 RXF address (Reset 0x0000_0000) SPI_STS1 


Reserved 


Type 


Tt a ë A 


Type 


aia il a a 
al e a OS ain 
ee a 
a i 


6.20.5.2.14 SPI_STS2 


Description: SPI status register 


0x0034 Register description (Reset 0x0000_12AA) SPI_STS2 


Reserved 


Type 
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oA A I A ac 
A A i ec 
ee a 
a 


BUSY 1’hO “1” transmit process 
“0” idle state 


TXF_REAL_FULL 1’ho TX FIFO is real full. (not relates 
to TX full threshold) 


RXF_REAL_FULL RX FIFO is real full. (not relates 


to TX full threshold) 
TXF_EMPTY 


This bit is set when the 
number of TX FIFO data byte is 
less than the TX empty 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 


This bit is set when the 
number of RX FIFO data byte is 
less than the RX empty 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 


RXF_EMPTY 
RXF_FULL 
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This bit is set when the 
number of RX FIFO data byte is 
larger than the RX full 
interrupt watermark value. 
Auto cleared when the 


“A 
TXF_FULL 1’hO This bit is set when the 
number of TX FIFO data byte is 
larger than the TX full 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 
aaa 
ae 
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6.20.5.2.15 SPI_DSPWAIT 
Description: This register is used for DSP control 


0x0038 Register description (Reset 0x0000_0001) SPI_DSPWAIT 


Reserved 


Type 


Reserved IIS_DSPWAIT 


Type R/W 


* ee | || 


SPI_DSPWAIT [3:0] R/W 4’h1 This register is used for DSP 
control 


6.20.5.2.16 SPI_STS3 


Description: This register is used to observe the status 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 968 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


| @ | SPREADTRUM . SC7731E Design Specification 


0x003C Register description (Reset 0x0000_0000) SPI_STS3 


Reserved 


Type 


Reserved RX_CNT 


Type 


RX_CNT 9’hO working in only receive mode 
as master 


6.20.5.2.17  SPI_CTL6 


Description: This register is used to configuration of the SPI interface 


0x0040 Register description (Reset 0x0000_1010) SPI_CTL6 


Reserved 


Type 


R/W R/W 


Type 


TXF_EMPTY_THLD | [12:8] R/W 5h10 TX FIFO data empty threshold. 
Relative with rx_fifo_empty 
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a a SS E 


TXF_FULL_THLD R/W 5’h10 TX FIFO data full threshold. 
Relative with rx_fifo_full 
interrupt 


6.20.5.2.18 SPI_STS4 
Description: SPI status register 


0x0044 Register description (Reset 0x0000_0000) SPI_STS4 


Reserved 


Type 


W TG ë 


Type 


ht «lll al 
e _ eer 
=e a 
a 


6.20.5.2.19 SPI_FIFO_RST 
Description: Used to reset TX/RX FIFO 
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0x0048 Register description (Reset 0x0000_0000) SPI_FIFO_RST 


Reserved 


Type 


SPI_F 
Reserved IFO_ 
RST 
a 


SPI_FIFO_RST R/W T’hO “1” : reset all FIFOs. FIFO 
address will changed to 0 


6.20.5.2.20 SPI_CTL7 


Description: This register is used to configuration of the SPI interface 


0x004C Register description (Reset 0x0000_0000) SPI_CTL7 


Reserved 


Type 


SPI_ 
SPI_ - | spit | mc CSN_ 
SLV Rese 
Reserved SLV ëd X_HL | MD_ SPI_MODE CSN_I_SEL IEC 
Vi 
SE EN D_EN SET TL 
L z 


kd VGA 
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SPI_SLV_SEL [11] R/W 1: SPI slave in Low speed mode 
0: SPI slave in High speed mode 


SPI_SLV_EN [10] R/W Used when SPI slave in High 
speed mode. 
1: enable spi slave rtx 
0: disable spi slave rtx 
SPI_RX_HLD_EN A R/W 1’do 1: enable ahb2apb bridge read 


hold when rx fifo empty 


0: disable ahb2apb bridge read 
hold 


1: enable ahb2apb bridge write 
hold when tx fifo full 


0: disable ahb2apb bridge write 
hold 


SPI_TX_HLD_EN 
TX_CMD_SET 


1: select fmark as the dma 
request 


0: select software dma request 


R/W Used for master only 
0: SPI_MODE disable 
1: 3 wire 9 bit, cd bit, SDI/SDO 
share one lO 
2: 3 wire 9 bit, cd bit, SDI, SDO 
3: 4 wire 8 bit, cd pin, SDI/SDO 
share one IO 
4: 4 wire 8 bit, cd pin, SDI, SDO 


SPI_MODE [5:3] 


CSN_I_SEL [2:1] 
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2’hO CSN select control: 


0: CSN O 


1: CSN 1 
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CSN_IE_CTL CSN IE output set(only slave) 
0: not support csn input 
1: support csn intput 


6.20.5.2.21 SPI_STS5 
Description: Used to observe csn error 


0x0050 Register description (Reset 0x0000_0000) SPI_STS5 


Reserved 


Type 


- ooo i 


Rail 


CSN_IN_ERR_SYNC2 1’hO 1: indicates csn occurring a 
exception 


6.20.5.2.22 SPI_CTL8 


Description: This register is used to configuration of the SPI interface 
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0x0054 Register description (Reset 0x0000_0000) SPI_CTL8 


Reserved 


Type 


SPI_ 
Ph — N 


PP RNT 
SPI_CD_BIT [15] R/W 1’hO Spi tx cd bit: 

0: indicates command 

1: indicates data 


SPI_TX_DUMY_LEN Ct ar ae Spi tx dummy clock length 


SPI_TX_DATA_LEN_H [3:0] R/W 4’hO Indicates tx data length from 
tx fifo, High 4 bits of spi tx 
data length 


6.20.5.2.23 SPI_CTL9 


Description: This register is used to configuration of the SPI interface 
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0x0058 Register description (Reset 0x0000_0000) SPI_CTL9 


Reserved 


Type 


SPI_TX_DATA_LEN_L 


SPI_TX_DATA_LEN_L [15:0] R/W 16’hO Indicates: spi tx data length 
from tx fifo, Low 16bit of tx 
data length 


6.20.5.2.24 SPI_CTL10 


Description: This register is used to configuration of the SPI interface 


0x005C Register description (Reset 0x0000_0000) SPI_CTL10 


Reserved 


Type 


| n doen casei 
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SPI_RX_DUMY_LEN P a a Spi rx dummy clock length 


SPI_RX_DATA_LEN_H [3:0] R/W 4’hO Indicates receives data length 
from slave, high 4 bits of spi 
rx data length 


6.20.5.2.25 SPI_CTL11 
Description: This register is used to configuration of the SPI interface 


0x0060 Register description (Reset 0x0000_0000) SPI_CTL11 


Reserved 


Type 


SPI_RX_DATA_LEN_L 


SPI_RX_DATA_LEN_L [15:0] R/W 16’hO Indicates: spi receives data 
length from slave, Low 16bit 
of rx data length 


6.20.5.2.26 SPI_CTL12 


Description: This register is used to configuration of the SPI interface 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 976 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


| @ | SPREADTRUM . SC7731E Design Specification 


0x0064 Register description (Reset 0x0000_0000) SPI_CTL12 


Reserved 


Type 


SW_ SW_ 
RX_R RX_R 


SW_TX_REQ [1] WO T’hO Software TX data request, for 
write LCD 

SW_RX_REQ WO T’hO Software RX data request, for 
read LCD 


6.20.5.2.27 SPI_STS6 


Description: Used to observe tx data counter 


0x0068 Register description (Reset 0x0000_0000) SPI_STS6 


Reserved 


Type 


TX_DATA_CNT 


Type 
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6.20.5.2.28 SPI_STS7 


Description: Used to observe tx data counter 


0x006C Register description (Reset 0x0000_0000) SPI_STS7 
Me 


Type 


Type 


6.20.5.2.29 SPI_STS8 


Description: Used to observe rx data counter 
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0x0070 Register description (Reset 0x0000_0000) SPI_STS8 


Reserved 


Type 


RX_DATA_CNT 


Type 


6.20.5.2.30 SPI_STS9 


Description: Used to observe rx data counter 


0x0074 Register description (Reset 0x0000_0000) SPI_STS9 
ee a ea eae 


Type 


Type 
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6.20.6 Application Notes 
6.20.6.1 Programming Model 


6.20.6.1.1 MICRO/PLUS mode program examples 
1. MICRO/PLUS mode, master, 32 bits per-channel, MCLK 153.6M, SCK 76.8M, 
CSO is valid, RX at negedge, TX at posedge, SCK idle phase being low, 


Program control register: 


Spi_clkd = 0x0001; 
Spi_ctl0 = 0x0e01; 
Spi_ctl1 = 0x3100; 
Spi_ctl2 = 0x0000; 
Spi_ctl3 = Ox1d1a; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0000; 
Spi_ctl6 = 0x1303; 
Spi_ctl7 = 0x0000; 
Spi_ctl8 = 0x0000; 
Spi_ctl9 = 0x0019; 
Spi_ctl10 = 0x0000; 


Spi_ctl11 = 0x0019; 


2. 16 bits per-channel, master, MCLK 80M, SCK 10M, only receive mode, ready to 
receive Ox1f words from slave, CS1 is valid, RX at falling edge, TX at rising edge, SCK 
idle phase being low,Program control register: 


Spi_clkd = Ox0003; 
Spi_ctlO = 0x0d41; 


Spi_ctl1 = 0x1000; 
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Spi_ctl2 = 0x0000; 

Spi_ctl3 = 0x1010; 

Spi_ctl4 = 0x021f; 

Spi_ctl5 = 0x0000; 

Spi_ctl6 =0x1010 

Spi_ctl7 = 0x0000 

Spi_ctl8 = 0x0000 

Spi_ctl9 = 0x0011 

Spi_ctl10 = 0x0000 

Spi_ctl11 =0x0011 

3. 8 bits per-channel, master, MCLK 48M, SCK 24M, CS2 is valid, RX at falling edge, TX 
at rising edge, SCK idle phase being high, LSB, dma_en, Program control register: 

Spi_clkd = 0x0000; 

Spi_ctlO = 0x27a2; 

Spi_ctl1 = 0x3000; 

Spi_ctl2 = 0x0040; //bit[6], enable dma 

Spi_ctl3 = 0x1010; 

Spi_ctl4 = 0x0000; 

Spi_ctl5 = 0x0000; 


Spi_ctl6 =0x1010 
Spi_ctl7 = 0x0000; 


Spi_ctl8 = 0x0000 
Spi_ctl9 = 0x0011 
Spi_ctl10 = 0x0000 
Spi_ctl11 =0x0011 
4. MICRO/PLUS mode, master, 32 bits per-channel, MCLK 80M, SCK 20M, CSO is valid, 


RX at rising edge, TX at negedge, SCK idle phase being low, transmit only, Program 
control register: 


Spi_clkd = 0x0001; 
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Spi_ctl0 = Ox0e02; 
Spi_ctl1 = 0x2000; // transmit only 
Spi_ctl2 = 0x0000; 
Spi_ctl3 = 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0000; 
Spi_ctl6 = 0x1010 
Spi_ctl7 = 0x0000; 
Spi_ctl8 = 0x0000 
Spi_ctl9 =0x0011 
Spi_ctl10 = 0x0000 


Spi_ctl11 = 0x0011 


5. MICRO/PLUS mode, slave, 32 bits per-channel, RX at rising edge, TX at negedge, SCK 
idle phase being low, Program control register : 


Spi_clkd //no use when SPI working as slave , half SCK must have at least 4 
system(MCLK) clock cycle. 


Spi_ctlO = OxOf02; 
Spi_ctll = 0x3000; 
Spi_ctl2 = 0x0020; 
Spi_ctl3 = 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0080; 


Spi_ctl6 = 0x1010 


6. MICRO/PLUS mode, slave, 8 bits per-channel, RX at falling edge, TX at rising edge, 
SCK idle phase being low, TX only/ RX only, Program control register: 
Spi_ctlO = Ox0e21; 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 982 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GF SPREADTRUM SC7731E Design Specification 


Spi_ctl1 = Ox2000(TX only); / spi_ctl1 = 0x1000(RX only) 
Spi_ctl2 = 0x0020; 
Spi_ctl3 = 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0090; 


Spi_ctl6 =0x1010 


6.20.6.1.2 SYNC mode program examples 
Only work in master mode. 


Relative register: spi_ctlO[15:14], spi_ctl1[4:0], spi_ctl1[11:8], 


1. SYNC mode, master, 32 bits per-channel, MCLK 48M, SCK 12M, RX at 
rising edge, TX at falling edge, CSO is valid , and signal sync maps to cs2, 


Program control register: 
Spi_clkd = 0x0001; 


Spi_ctl0 = 0x4a02; //bit{14] enable sync mode, bit[15] = 0 means 


positive pulse 


Spi_ctl1 = 0x3400;// sync pulse position will locate on top of bit0, sync maps 


to cs2 
Spi_ctl2 = 0x0000; 
Spi_ctl3 = 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0000; 
Spi_ctl6 = 0x1010 
Spi_ctl7 = 0x0000; 


Spi_ctl8 = 0x0000 
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Spi_ctl9 = 0x0011 
Spi_ctl10 = 0x0000 


Spi_ctl11 = 0x0011 


6.20.6.1.3 4-WIRE(S8) mode program examples 


only work in master mode and only operation write being supported, TX at falling 


edge relative register: spi_ctl1[7], spi_ctl1[11:8]. 


1. S8 mode, 8 bits per-channel, TX at falling edge, CSO is valid and signal CD 


maps to cs1, program control register: 


Spi_ctl0 = 0x2e21; 
Spi_ctl1: 0x3280; 
Spi_ctl2 = 0x0000; 
Spi_ctl3 = 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0000; 
Spi_ctl6 = 0x1010 
Spi_ctl7 = 0x0000; 
Spi_ctl8 = 0x0000 
Spi_ctl9 =0x0011 
Spi_ctl10 = 0x0000 


Spi_ctl11 = 0x0011 


6.20.6.1.4 3-WIRE mode program examples 
Only work in master mode. 


Relative register: spi_ctlO[15], spi_ctl1[4:0], spi_ctl1[5], spi_ctl1[6], spi_ctl2[4:0] 
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1. timing1(TX RX at falling edge), 16 bits per-channel, CSO is valid, read command 
polarity is high, w/r control position is 8, read data start bit is 7, program control 
register: 


spi_ctlO = Ox0e43; 
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spi_ctl1 = 0x3068; 


spi_ctl2 = 0x0007; 


2. timing2(TX RX at rising edge), 16 bits per-channel, CSO is valid, read command 
polarity is low, w/r control position is 8, read data start bit is 7, program control 
register: 

spi_ctlO = Oxae43; 


spi_ctl1 = 0x3068; 


spi_ctl2 = 0x0007; 


6.20.6.2 Programming Notes 


only receive mode 


as master: set spi_ctl4[9] = 1 and set spi_ctl1[13:12] = “01” and program spi_ctl4[8:0] to N, means 
enable rx only mode , and ready to receive N words from slave. 


as slave: set spi_ctl1[13:12] = “01” , the received number depending on master the posedge of 


is_rx_only(spi_ctl4[9] = 1) will trigger the process, so SW should write to “0” first, then write to “1” to 
this bit. 


1. fast mode 


used for slave mode. In slave mode, half SCK must have at least 4 system clock cycle. 
When SCK < 14X MCLK, recommend to use fast mode. 
8X _ : is_fst(spi_ctl4[14] ) =1, phs_dly([spi_ctl4[13:12]] = 1 
10X : is_fst=1, phs_dly =2 
12X: IS _fst=1, phs_dly =3 


2. In salve mode, spi_ctl5[15:0]* Tclk_spi should not be such smaller than Tspi_sck, so 
as not to make SPI stop transfer. 


3. DMA enable 
a) DMA should be configured first 
b) Program SPI control register except spi_ctl2[6] 
c) Write spi_ctl2[6] at last 


When change SPI control register configuration , SW should ensure: 


d) tx_fifo is real empty at first 
e) then, rx_fifo is real empty 
f) change SPI control register 
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6.20.7 New feature 

Support csn input in slave mode. 

Add csn_ie_ctl register to control csn input ie when slave 
Add csn_i_sel[1:0] register to select csn when slave 


Add spi_phy in order to high speed frenquency 


6.20.8 SPI _HS PHY 


clk_spi 


ol 


S 


ol 


ol [>] 


D 
P> cik 
eset 
D 
f> cik 
eset 
D 
P> cik 
[Reset 


ol [>] 


[>] 


Ol 


PCLK 


D 


d_in_spi_di 


d_in_spi_do 


Figure 6-48 SPI_HS architecture 


@ According to SPI interface and architecture, spi controller use spi_phy to achieve high frenquecy. 

@ Phy module use DFF pipeline latch data ,and integrate the io_mux module . 

@ the phy_top is hoped to be put near the io_pad for better input and output delay. 

@ Because of DFF latch delay in the spi phy ,so spi_do and spi_di had not get the same position 
value in the same time. So in the rtx_m module, the rx_pos must be use DFF to delayed more 
time in order to get the correct signal. 
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6.20.8.1.1 SPI_HS master ctroller 


APB bus 


APB bus 


APB bus 


APB bus 
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Figure 6-49 SPI_HS ctroller architecture 


6.20.8.1.2 


The spi_rtx_m module is worked in the spi master mode. 

Because we insert spi_hs phy module between the spi master and slave, the pad_in_spi_di 
signal was latched by DFF . 

when the rtx_m send spi_do out, it can’t get the same position pad_in_spi_di in the same cycle. 
We must modify the rtx_m arch to get the correct signal. 


6.20.8.1.3 SPI_HS waveform 


Figure 6-50 SPI_HS ctroller architecture 


We add internal delay in this waveform. pad_in_spi di was sample by phy_pad_in_spi_d when 
sample_rx_en equal 1’b1. And the sample rx_en was generated by the spi_ctrl internal 
signal,rx_en. 

We use different position:tx position and rx position to transfer out data and receive data at 
different time. 

In the SPI_HS module,if slave send data at posedge, SPI_HS ng_rx must be O, and if slave send 
data at negedge ,SPI_HS ng_rx must be 1.(In low speed spi ,if slave send data at negedge,ng_rx 
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== 0 can receive right data ,but receive wrong data in SPI_HS) 


6.20.9 Synchronizer implementation 


6.20.9.1.1 Master mode 
FIFO sync: 
Txf FIFO ctrl width :32bit, txf FIFO ctrl depth:32 
n) master mode, txf fifo has been written by APB in PCLK domain and read by spi_ctrl in clk_spi 
omain 


PCLK clk_spi 


PRESETn 


PRESETn 


Rxf FIFO ctrl width :32bit, txf FIFO ctrl depth:32 


In master mode, txf fifo has been read by APB in PCLK domain and written by spi_ctrl in clk_spi 
domain 


PCLK clk_spi 


PRESETn 


PRESETn 


In master mode ,single signal is sync by 2-level DFF from PCLK to clk_spi or from clk_spi to PCLK 
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2 
busy D. Q busy_sync1 busy_sync 
> Clik 
Reset Q 
; ; ; 2 
spi_do D Q spi_do_sync1 spi_do_sync 
> Clik 
Reset Q 
rx_data_we rx_data_sync1 rx_data_sync2 


D Q 
> Cik 
Reset Q 


6.20.9.1.2 Low speed slave mode 
FIFO sync 
Is same as master mode 
In low speed slave mode ,single signal is sync by 2-level DFF from pad_in_sck to clk_spi: 


di isik pad_in_spi_sck pad_in_spi_sck pad_in_spi_sck 
pad_in_spi_sc sync1 sync2 sync3 


D (e] D Q 
> Clk [> Cik 
Reset Q Reset a 


pad_in_spi_di sdi_sync1 sdi_sync2 


D (e] D Q 
> Cik > Clik 
Reset a Reset Q 


pad_in_spi_csn csn_sync1 csn_sync2 


D Q D [e] 
> Cik > Cik 
Reset re) Reset Q 


sdi_sync3 


csn_sync3 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 990 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GRSPREADTRUM SC7731E Design Specification 


6.20.9.1.3 FIFO empty and full signal 


fifo_af_w 


fifo_ae_w 


txf_realfull 


APB bus 


txf_realempty_r 


fifo_af_r 


APB bus 


fifo_ae_r 


xf_realfull_w 


rxf_realempty_r 
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6.20.9.1.4 High speed slave mode 
FIFO sync 
Txf fifo and rxf read and write clk is the same clock : PCLK 
In high speed slave mode ,single signal is sync by 2-level DFF from clk_spi_slv_rx to clk_spi: 


hft | hft | rx_shft_reg_sel 
Pe Shion sel rx_shft_reg_se rx_shft_reg_se pte 


In high 
speed slave mode , single signal is sync by 2-level DFF from clk_spi_slv_tx to clk_spi: 
tx_cnt g t A s P 
tmp_active_d1 mp_active_sync1 tmp_active_sync2 tmp_active_sync3 
clk_spi_slv_tx 
cent csn in viol d1 csn_in_viol_sync1 csn_in_viol_sync2 csn_in_viol_sync3 
—<—<$— > 
clk_spi_slv_tx 
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6.20.10 Clicok Path 


6.20.10.1.1 Master mode 


clk_spi 


pad_in_spi_sck pad_out_spi_sck 


PCLK 
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6.20.10.1.2 Slave low speed mode 


pad_in_spi_sck 


pad_in_spi_sck ) 


PCLK 
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clk_spi clk_spi_slv_rx 


pad_in_spi_sck 
pad_in_spi_sck 
clk_spi_slv_tx 


spi_ckg1_s 


clk_r 


txf_fctl 


clk_w 


rxf_fctl 


PCLK 


spi_rf 


spi_top 


6.21 SPI Interface 


Base Addr Range Addr Map Description 


0x70A0_0000 ~ Ox70AF_FFFF SPIO 
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6.21.1 Overview 
SPI is a serial synchronous communication interface. SPI block enables the device to 
interface with SPI peripherals (i.e. A/D converters, display drivers, EEPROMs etcs.) It 
consists of a serial shift register with serial data input, serial data output and serial shift 
clock. The shift clock can be selected from either an interval source or an external source. 
Operating the SPI with the internal clock source is called the Master mode of operation. 
Similarly, operating the SPI with an external shift clock is called the Slave mode of 
operation. SPI module support MICROWIRE/PLUS mode, sync mode , s8 mode and 3-wire 
mode. Only in MICROWIRE/PLUS mode, master and slave both be supported. This 
document defines function and configuration of SPI block. 


6.21.2 Features 


Compliant with the SPI standard 

Support MICRO/PLUS mode, SYNC mode, S8 mode and 3-wire mode 
Serial clock with programmable frequency , polarity 

Wide selection of SPI word lengths ranging from 1 to 32 bits 

Two 32-word-deep FIFOs minimizes processor overhead at high data rates 
Master / slave 


data transmit or receive with MSB first or LSB first 
Transmit only/ receive only / transmit and receive mode 


For only receive mode, the length of words ready to receive form the slave can be 
programmed 


The intervals of two SPI frames can be programmed 


Supports DMA 

interrupts for FIFO events and transfer events 

The polarity and position of the sync can be configured 

As slave transmit phase adjustable 

TX/RX FIFO address can be reset 

Support csn input in slave mode 

Little endian default 

Supports higher speed data transfer mode for slave 

Supports 3-wire 9bits and 4-wire 8bits SPI mode for LCD interface 
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6.21.3 Signal Description 


Base Band Chip 


spi_sck SCLK 
SPI Module) spi _do Generic 
[> SI Spi Slave 
spi_di so device 

spi_csn cs 

spi_cd < CD 


Figure 6-51 SPI in Master Mode(FULL-Duplex) 


Base Band Chip 


spi_sck SCLK 
a 
, Generic 
SPI Module 
spi_do SI SPI 
sdi Master 
pi— a~~ SO device 
spi_csn cs 


Figure 6-52 SPI in Slave Mode(FULL-Duplex) 
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6.21.4 Function Description 


rane 


AHB 


Figure 6-53 The Overview of SPI block 


The SPI block worked as an interface to drive periphery device such as LCD. This block is controlled 
by CPU through AHB bus to transmission data in memory to the periphery device. Some times in 
order to save the resource of CPU, it will be handle by DMA(Direct Memory Access). It load data by a 
APB bus, and store the RX/TX data in a 2-port RAM. 


SPI master mode supports communication with up to two independent SPI devices. SPI initiates a 
data transfer on the data lines (spi_do and spi_di) and generate clock (sck) and control signals 
(spi_csn). 


Write data to this Spi_txd register initiates a character transmission through TX FIFO, the pointer 
txf_wr_address will increase. All data ready to send must be written into the TX FIFO first, then occurs 
in transmit line. 


Data sampled from receive line is placed in RX FIFO first. When the data number in the RX FIFO is 
more than the receive data full threshold value, an rxf_full interrupt is generated. MCU will read data 
from RX FIFO as soon as receiving the interrupt. 
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APB bus 


APB bus 


Figure 6-55 Diagram of SPI Slave 


6.21.4.1 MICROWIRE/PLUS work mode 


MICROWIRE/PLUS is an enhancement of the MICROWIRE™ synchronous serial 
communications scheme, originally implemented by National Semiconductor’s COP400 
family microcontrollers. It has three wires, SI (serial input), SO (serial output), and SK 
(serial clock). The input data one the SI is shifted high order first into the chip; the output 
data is shifted out high order first from the Most Significant Bit (MSB) on SO. The SK clock 
is generated internally for the master mode. One burst has 8 data bits. The input data is 
captured on the rising edge of SK. Following is the timing diagram. 
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: 2n*Tdata ; : 2n*Tdata : 


Figure 6-56 MICROWIRE/PLUS Timing (CPOL=0, CPHA=0) 


: 2n*Tdata : : 2n*Tdata : 


Figure 6-57 Alternated Phase SK Clock Timing (CPOL=0, CPHA=1) 


: 2n*Tdata } : 2n*Tdata |; 


SK 
SO 
Sl 
Figure 6-58 MICROWIRE/PLUS Timing (CPOL=1, CPHA=0) 
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' 2n*Tdata ! : 2n*Tdata ! 


Figure 6-59 MICROWIRE/PLUS Timing (CPOL=1, CPHA=1) 


In the normal mode data is shifted in on the rising edge of the SCK clock and data is 
shifted out on the falling edge of the SCK clock. It is also allow an additional Alternate 
SCK Phase Operation. In the alternate SCK phase operation, data is shifted in on the 
falling edge of the SCK clock and shift out on the rising edge of the SCK clock. 


To configure SPI for this mode, just enable SPI clock in global control register, program 
spi_ctlO control register, enable RX data shift in at SCK rising edge(spi_ctlO[0] = 1), and 
enable TX data shift out at SCK falling edge(spi_ctlO[1] = 0), set transmit data bit number 
to 8. Also program spi_clkd according to MCLK and SCK clock rate. Leaving other 
control register with default value. When put data into TX FIFO, the SPI will send and 
receive an N bit data at the same time. 


The clock phase and TX/RX data timing is programmable to meet other requirements. For 
example, for: 


N = 8, CSO, CPOL=0, CPHA =0 timing as Figure6, set spi_ctl0 = Ox0e22 

N = 8, CSO, CPOL=0, CPHA =1 timing as Figure7, set spi_ctl0 = Ox0e21 

N = 8, CSO, CPOL=1, CPHA =0 timing as Figure8, set spi_ctlO = Ox2e22 

N = 8, CSO, CPOL=1, CPHA =1 timing as Figure9, set spi_ctlO = Ox2e21 

CPOL=0 means SCK idle phase is low, maps to spi_ctlO[13] = 0; 

CPOL=1 means SCK idle phase is high, maps to spi_ctlO[13]=1; 

CPHA decides SPI working in normal mode or in the alternate SK phase operation. 
CPHA maps to ctlO_reg[1:0], 


“10” (CPHA=0) means output data at negedge of clk while receiving data at posedge of 
clk 


“01”(CPHA=1)means output data at posedge of clk while receiving data at negedge of 
clk 
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6.21.4.2 


6.21.4.3 


V1.0 


“00” and “11” are not available in this mode 


Synchronous SPI 
Besides SCK, SDI, SDO, Synchronous SPI provides the fourth pin as a synchronous signal. 
It generates single bit width pulse on one of the TX/RX bit position. On slave side, it tells 
when to latch the received byte and prepare the next data for transmit. 
If enable sync mode by setting spi_ctlO register bit14, the sync pulse will appear on the 
last bit. If program spi_ctl1 register bit 4~0 to N, the sync pulse will locates on top of bit 
N. The SYNC bit can be program output to one of the 4 chip select pins by setting 
spi_ctl1[11:8]. 

i 2n*Tdata : 


Figure 6-60 Alternated Phase SK Clock Timing (CPOL=0, CPHA=1) 


4-wire Serial Interface(s8) 


SC8800G SPI supports 4-wire serial interface, which required by LCD driver like 
ULTRACHIP UC1607. Only write operations are supported in this mode. Pin CS is used for 
chip select and bus cycle reset. Pin CD is used to determine the content of the data been 
transferred. On each write cycle, 8 bits of data, MSB first, are transmitted on falling SCK 
edges. If CD=0, the data byte will be decoded as command. If CD=1, this 8-bit will be 
treated as data. Pin CD is examined when SCK is pulled low for the LSB(DO) of each burst. 
The maximum SCK frequency required is SMHZ. 


To enable SPI working in this mode, all settings are same as program MICROWIRE except 
to enable TX data shifting out at SCK rising edge. Also need to set spi_ctl1 control register 
bit7, enable s8 mode, and assign the CD signal output from one of the four CS pins by 
programming bit11~8. Please pay attention to not mapping CD to the same CS pin used 
for LCD chip select. For example using CSO as chip select, using cs1 as CD, we should 
program spi_ctlO register bit11~8 “1100” and programming spi_ctl1 register bit11~8 
“0010”. 
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SDO D7 D6 \ DS D4 D3 D2 D1 DO XX D7 \ D6 ` 


SCK 


nxTclk 
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Figure 6-61 4-wire Serial Interface (s8) Timing 


(3) SW write 9 bits data to TX FIFO while ctl0O_reg[6:2]] program to 8. Bit 8 is used to 
control CD signal, and bit[7:0] will be used to transmit to slave. 


(4) SW Set SPI_CD_BIT, this bit will be connected to SPI_CD pin, will be used to transmit 
to slave 


6.21.4.4 3-wire Serial interface 


The 3-wire serial interface is required by Sound Generator Chips like OKIML2860. SDO 
works as an in/out pin because data has to be read/write through the same pin. SCK is 
the serial clock, output data from SDO change at clock falling edge, input data is sampled 
at falling edge. See Figure 8. There is also an alternate SCK phase operation, data output 
at clock rising edge and input data is sampled at rising edge. See Figure 12. One burst has 
16 bits. 7 address bits sent first. Bit8 is command bit. “1” means writing 8 bits data to the 
slave. “0” means reading 8 bits data from the slave, the read data address in slave is the 
7 bits address sent in the same burst. 
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Data Read Timing 1 
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Figure 6-62 3-wire Serial InterfaceTiming 1 


Data Write Timing 2 
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Data Read Timing 2 
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Figure 6-63 3-wire Serial InterfaceTiming 2 


To program SPI in this mode, set spi_ctlO control register to 0x0e43 ‚means 16bits sent in one burst, 
TX at clock falling edge, RX sample at clock falling edge, CS maps to cs0. Set spi_ctl1 to Ox3028 , 

means to enable 3-wire mode, command bit is bit8. Set spi_ctl2 to 0x07 , the read data starts from 
bit7. Then put 16 bits data into TX FIFO, and receive 8 bit data from RX FIFO. 


If set spi_ctl1 bit6 to “1”, signal CS will change to low before half cycle of the first edge of SCK, and go 
high after half cycle of the last edge of SCK . 


To program alternate SCK phase timing as Figure 9, set spi_ctlO bit13 to “1”, other setting are same as 
timing 1. 


New feature: 


When set spi_mode=1 / 2 , cd bit will be send out with data together ,and be put to bit 8 position. 


spi_cd_mode & 
tx_pos|== tx_en 


TX FIFO Shift register 


spi_cd_bit 


Figure 6-64 cd bit send out logic 


Support cd bit be transmitted with data together. Set SPI_CD_BIT, put it to bit 8 position when transmit 
out from tx shift register. 
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Figure 6-65 cd bit send out timing 


When set spi_mode = 1/3, spi_d_oeis controlled by is_rx_only bit, when set is_rx_only 
bit, spi_d_oe is 0, and spi_d_ie is 1. 


Logic description: 


S3w_po s3w_md 
2 a 


s3w_md 


s3w_rd_strt 


Figure 6-66 3-wire mode spi_d_oe logic 


6.21.4.5 2-data-line Interface 


GC9304 SPI supports 4-wire serial interface. And it has 4 wires, which are CS, SCK, SDA 
and RS. 


(1) Write cycle sequence: 
The write mode of the interfaces means that the host writes commands or data to 
GC9304C. The 3-lines serial data packet contains a data/command select bit(D/CX) 
and a transmission byte. If the D/CX bit is “low”, the transmission byte is interpreted 
as a command byte. Otherwise, the transmission byte is command register as 
parameter. 


Any instruction in transmission is the MSB is transmitted first. 


Host processor drives the CS to low and starts by setting the D/CX bit on SDA. The bit 
is read by slave on the first rising edge of SCK. On the next falling edge of SCK, the 
MSB data bit (D7) is set on SDA by the host. On the next falling edge of SCK, the next 
bit (D6) is set on SDA. 
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Figure 6-67  2-data-line interfaces of writing data Timing 


The length of the transaction of a write register/command may be larger than 32 bit, 
and the maximum length of the transaction of the former design is 32 bit. So the 
transaction must be divided into 2 parts if the transaction length is larger than 32-bit. 
The first part is used to write the command, and the second part is used to write the 
command contents or data/parameter. 


Read cycle sequence: 

The read register is used in 3-wire mode. The read mode is used to the host 
reads register’s parameter from GC9304C. The host has to send a command (Read 
ID or register command) and then the following byte is transmitted in the opposite 
direction. GC9304C latches the SDA (input data) at the rising edge of SCK. And then 
shifts SDA (output data) at the falling edges of SCK. After the read status command 
has been sent, the SDA line must be set to tri-state and no later than at the falling 
edge of SCK of the last bit. The Read mode has three bytes of transmitted command 
data (8/24/32-bit) according to the command code. 


When the master read the registers from the slave, it works in the 3-wire mode. 
The SDA pad is bi-director. And the RS is no used. But in the former design, the 
maximum length of a transaction is 32-bit. So the read transaction will be divided into 
2 parts which is liked the write transaction. The first part is used to write the command, 
and second part is used to read the data and parameter. And when the first part is 
end, the SDA pad will became into a input pad. 
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Figure 6-68 2-data-line interfaces of reading data Timing 


In order to support this case, the design must be added 2 registers to control it. 
The first register is used to make the hardware work in this mode. And the second 
register is used to switch the pad direction of the SDA when the command is send in 
the end. If the transaction is writing, the SDA keep the status as output when the 
command is finished (9-bit later). And then the SPI master must changed its length 
register (CHNL_LEN). And the master gets the data from FIFO to send data to the slave. 

If the transaction is reading, the SDA pad must be change into input status when 
the command is finished (9-bit later). And then the SPI master must changed its 
length register (CHNL_LEN) and works in only-receiver mode. And the master gets the 
data/parameter from the slave. 

During the write/read transaction, the CSn must be kept in the low status. 


Write date: 
Only frame pixel data write transitions are sent in this mode. 


The CS enables and disables the serial interface. SCK is the serial data clock. SDA and 
RS are serial data lines. 


Serial data must be output to SDA in the sequence AO, D15 to D8 and RS in the 
sequence AO, D7 to DO. The master sent the data at the falling edges of SCK. And the 
GC9304C reads the data at the rising edge of SCK signal. The first bit of the serial date 
AO is data/command flag. It must be set to “1”, D15 to DO bits are display RAM data. 


CS i \ 
sox Joo ouen] eono] on] 
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Figure 6-69 2-data-line interfaces of writing pixel data Timing 


RGB565 1pixel/transition 
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The following Figure is showed that the master transmits a pixel data. It is include 5- 
bit R, 6-bit G and 5-bit B which follows the AO. 
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Figure 6-70 RGB565 1 pixel/transition 
RGB666 1pixel/transition 


The following Figure is showed that the master transmits a pixel data. It is include 6- 
bit R, 6-bit G and 6-bit B which follows the AO. 
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Figure 6-71 RGB666 1 pixel/transition 
RGB888 1pixel/transition 


The following Figure is showed that the master transmits a pixel data. It is include 8- 
bit R, 8-bit G and 8-bit B which follows the AO. 
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Figure 6-72 RGB888 1 pixel/transition 


RGB data align before the SPI 
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Table 6-6 1 pixel mode 
[31:24] [23:16] [15:8] [7:0] 
RGB888 XX GO BO 
XX G1 B1 
[31:24] [23:22] [21:16] [15:14] [13:8] [7:6] [5:0] 
RGB666 XX -- RO -- GO -- BO 
XX -- R1 -- G1 z B1 
[31:27] [26:21] [20:16] [15:11] [10:5] [4:0] 
RGB565 RO GO BO R1 G1 B1 
R2 G2 B2 R3 G3 B3 
Table 6-7 2/3 pixel mode: 
[31:24] [23:16] [15:8] [7:0] 
R1 BO GO RO 
RGB888 G2 R2 B1 G1 
B3 G3 R3 B2 
[31:30] | [29:24] | [23:22] | [21:16] | [15:14] | [13:8] | [7:6] | [5:0] 
-- R1 -- BO -- GO -- RO 
RGB666 -- G2 -- R2 -- B1 -- G1 
-- B3 -- G3 -- R3 -- B2 


The design changed for 2-data-line mode in write data 


When the SPI write data to the slave, there are 2 line data to transfer the data. And the 
maximum length is in RGB888 mode. The length is 26. And the TX FIFO is 32-bit, so we 
can fill the TX FIFO into two parts, the lower parts is used to stored the SDA data, and the 
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higher parts is used to stored the RS data. When the SPI read the data from TX FIFO, and 
shift the read data to data lines in 2-bit once time. 


The pad spi_di is the output at the same time, so we should add the spi_di_oe and 
spi_di_ie to control the pad (spi_di_o). And the AO is added by HW automatically, so the 
spi mode should like the 3-wire 9-bit mode. The following code is showed the logic of 


spi_di_p. 


i) Add a new signal spi_di_p for spi_di pad output 

ii) Add a new signal spi_di_oe for control spi_di pad output enable 

iii) Add a new signal spi_di_ie for control spi_di pad input enable 
So the write data to the TX FIFO must be aligned again to following the formats which are 
showed from Figure 12 to Figure 14. In RGB565 mode, the APB bus will write 32-bit once 
time, it means there are 2 pixels are written into the FIFO. And the FIFO will shift the 
pixel data just in one pixel once time. So in RGB565 mode, the write FIFO should be 
divided into 2 parts. The first time is used to write the higher bits and the second time is 
used to write the lower bit. 


1) RGB888 
In this mode, the APB bus write 32bit into the FIFO and write data’s sequence is 
showed as the below table: 


Table 6-8 RGB888 mode APB wdata format 


No. [31:24] [23:16] [15:8] [7:0] 


APB wdata XX R G B 


So the APB bus write data should be aligned as the following format: 


Table 6-9 RGB888 mode TXFIFO wdata format 


No. [31:28] | [27:24] | [23:16] | [15:12] | [11:4] | [3:0] 
TXFIFO wdata XX [11:3] | [7:0] XX [15:12] 
[23:16] 
2) RGB666 


In this mode, the APB bus write 32bit into the FIFO and write data’s sequence is 
showed as the below table: 


Table 6-10 RGB666 mode APB wdata format 


No. [31:24] [23:22] [21:16] [15:14] [13:8] [7:6] [5:0] 


APB wdata XX -- RO -- GO -- BO 


So the APB bus write data should be aligned as the following format: 


Table 6-11 RGB666 mode TXFIFO wdata format 
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No. [31:25] | [24:22] | [21:16] | [15:9] [8:3] [2:0] 
TXFIFO wdata XX [10:8] [5:0] XX [13:11] 
[21:16] 
3) RGB565 


In this mode, the APB bus write 32bit into the FIFO and write data’s sequence is 
showed as the below table: 


Table 6-12 RGB565 mode APB wdata format 


No. [31:27] [26:21] [20:16] [15:11] [10:5] [4:0] 


APB wdata RO GO BO R1 G1 B1 


So the APB bus write data should be aligned as the following format: 


Table 6-13 RGB565 mode TXFIFO wdata format 


No. [31:24] | [23:21] | [20:16] | [15:8] [7:3] [2:0] 
TXFIFO wdata0 XX | [23:21] | [20:16] | XX [26:24] 
[31:27] 
TXFIFO wdata1 XX [7:5] [4:0] Xxx | [15:11] | [10:8] 


In this mode, if the APB writes one time into SPI, and the SPI TX FIFO must be written two times. 


6.21.4.6 Dummy control 


SPI controller supports write and read configurable dummy clocks. 


For TX mode, dummy clock number is controlled by SPI_TX_DUMY_LEN, which set 
dummy clock number when write LCD. 
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Figure 6-73 TX dummy clock 


For Rx mode, dummy clock number is controlled by SPI!_RX_DUMY_LEN, which set 
dummy clock number when read LCD. 
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Figure 6-74 RX dummy clock 


6.21.4.7 SPI Slave Design 


6.21.4.7.1 SPI Slave Architecture 
The SPI slave can work in normal mode or high speed mode, they work in different clock domain and 
configure by register file block 


SPI MCLK 
— | generator > MCLK 
clk_spi 
PAD_IN_SCK TX/RX CLK 
generator (Low 
speed) i l pn 
SPI RX/TX control 
(Low speed) 
CS 
SDO 
sol TX/RX CLK 
generator(High 
l speed) | 
SPI RX/TX P 
SPI SLAVE control(High speed) 4 


Figure 6-75 SPI Salve Architecture 


6.21.4.7.2 SPI Slave Clock 


Spreadtrum Communications, Inc., Confidential and Proprietary 1012 of 3034 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


V1.0 


GU SPREADTRUM SC7731E Design Specification 


spi_slv_sck_mode 


PCLK fifo_clk_r PCLK 


tx fifo 


PCLK fifo_clk_ fifo_clk_r PCLK 


rx fifo 


Figure 6-76 SPI slave clock architecture 


spi_slv_sck_mode ptest_scan_mode 


clk_spi_slv_tx 


spi_sck_i tx logic 


spi_csn_i clk_spi_slv_rx 


rx logic 


Figure 6-77 SPI slave clock logic 


6.21.4.7.3 SPI Slave Reset 
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PRESETn 
spi_slv_soft_rst 
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Figure 6-78 SPI slave reset logic 
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6.21.4.7.4 SPI Slave TX 


PCLK Domain | SCK Domain TX mode 


tx_buf0O 


clk_spi_slv_t} 


: 
x req ctrl 
frame_end_flg | 
| 
| TX mode 
Frame length | 
[Mc seem mee E epee Ee eee pee J 
Figure 6-79 TX logic strusture 
@ After TX FIFO ready data, load TX FIFO data to tx_buf0 and tx_buf1 
@® Waiting master send serial clock to slave 
Spi slave tx fifo | Host siart send Frame length = N 
prepare data | serial clock 2 
| 
sck_i | | | | 
l 0 M a Gee Ni 0 — E ee Nl 
sck_i_inv l [] fi ii l E ee oe [| 
tx_buf_sel | 


reg_load_flg 
tx_buf0[31:0] X DO[31:0] X D2[31:0] 
tx_buf1[31:0] X D1[31:0] 


tx_pos 0 ‘aa Gri Y N-1 0 1 Tn ¥ 
=f 
Gee X BITO X BITLX BIT2% 


spi_do X BITO X BITIX BIT? ¥ 


Figure 6-80 TX timing chart 
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6.21.4.7.5 SPI Slave RX 


Figure 6-81 RX Logic structure 


@ According to SPI interface timing mode requirements , clock generator generates clk_spi_slv_rx 

@ Rx pos counter count clk_spi_slv_rx, generating rx_buf_sel signal during the last clock per frame. 
If rx_buf_sel=0, sample the serial data input to rx_buf0, otherwise sample to rx_buf1. 

@ Synchronize the rx_buf_sel signal to PCLK domain, get the edge , and generate rx_wr_req. fetch 
data from rx_buf0, write to FIFO during the rising edge , and rx_buf1 during the falling edge. 


Host start send Frame length = N 
serial clock 
clk_spi_slv_rx Ld DE | 
0 1 N-1 


rx_buf0[31:0] x DO[31:0] 


rx_buf1[31:0] X D2[31:0] 
rxf_wr_req 


Figure 6-82 RX timing chart 


6.21.4.7.6 SPI Slave Timing 
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T_pad_i T_clk_gen 
PAD 


clk_spi_slv_t 


spi_do pin_p buf 


Figure 6-83 SPI slave delay path 


When TX transmission mode, loop timing delay from sck in to spi_do is : T_dly = T_pad_i+T_clk_gen 
+ T_tx + T_pad_o. according to SPI timing requirement, send data during rising edge of SCK, and 
sample data during falling edge of SCK. Otherwise, send data during falling edge of SCK, and sampling 
data during rising edge of SCK, so, timing should satisfied T_ck /2 —T_dly > T_setup. 


T_ck/2 


sck_i 


clk_spi_slv_tx 


Figure 6-84 SPI slave timing 


6.21.5 Control Registers 


6.21.5.1 Memory map 
ARM base address: 0x70A0_0000 
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Table 6-14 SPI control registers offset address 


Offset 
Address 


Description (detail of abbreviation of this 
control register) 


Write data to this address initiates a 
0x0000 SPI_TXD character transmission through tx FIFO 
Read this address retrieve data from rx fifo 
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Offset Description (detail of abbreviation of this 
Address control register) 
0x0058 SPI_CTL9 Spi tx data control for LCD 


0x005C SPI_CTL10 Spi rx data control for LCD 
0x0060 SPI_CTL11 Spi rx data control for LCD 


0x0064 SPI_CTL12 Spi rx /tx soft request 


0x0068 SPI_STS6 tx_data_cnt[15:0] 


{tx_dummy_cnt[5:0], 
Ox006C SPI_STS7 
- 6’dO,tx_data_cnt[19:16]} 
0x0070 SPI_STS8 rx_data_cnt[15:0] 
{rx_dummy_cnt[5:0], 
0x0074 SPI_STS9 
T 6’dO,rx_data_cnt[19:16]} 


6.21.5.2 Register Descriptions 


6.21.5.2.1 SPI_TXD 


Description: Transmit word or Receive word 


0x0000 RTX register (Reset 0x0000_0000) SPI_TXD 


SPI_TXD 


Type R/W 


SPI_TXD 


Type R/W 
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Field Name Type Reset Description 
Value 


SPI_TXD [31:0] W/O 32’h0 Write data to this address initiates a character 
transmission through TX FIFO 
Read from this address retrieve data from RX FIFO 


6.21.5.2.2 SPI_CLKD 
Description: Clock divisor bit 0 to 15 


0x0004 Clock divisor (Reset 0x0000_0003) SPI_CLKD 
Be 


Type 


SPI_CLKD 


Type SPI_CLKD 


Field Name Type Reset Description 
Value 


SPI_CLKD [15:0] R/W 16’h3 Specify the clock ratio between spi_sck and clk_spi. 
If clk_spi runs at 48 MHz, and spi_sck runs at 
12MHz, SPI_CLKD should be 1, 
spi_sck = clk_spi/2(n+1). 


Note: 


When work in the slave mode, the frequency of spi_sck depends on the SPI master, so the register 
SPI_CLKD is not used . 


6.21.5.2.3 SPI_CTLO 


Description: This register is used to configuration of the SPI interface 
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0x0008 Configure register (Reset 0x0000_0F02) SPI_CTLO 
Be 


Type 


SYNC SYNC Rese 
SPI_CSN_PRE CHNL_LEN 
_MD rved 
= a ee 


SYNC_POL [15] R/W T’hO Sync_polarity, positive or 
negative pulse for SPI or 
3-wire mode ,read command 
polarity 


SPI_CSN_PRE [11:8] R/W A’hf 4 bit chip select. There are 
totally 4 chip selects for SPI 
“1110”: cs0 is valid 
“1101”: cs1 is valid 

LSB [7] R/W 1’hO In default, The input data is 
shifted high order first into the 
chip; the output data is shifted 
out high order first from the 
Most Significant Bit (MSB) on 
SO. When this bit is set, the 
data will be shift out or in from 
the LSB 
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CHNL_LEN [6:2] Transmit data bit number. 
“0” : 32 bits per word 
“1” : 1 bits per word 
“31”: 31 bits per word 


NG_TX [1] “1” enable TX data shift out at 
clock neg-edge 

NG_RX “1” enable RX data shift in at 
clock neg-edge 


6.21.5.2.4 SPI_CTL1 


Description: This register is used to configuration of the SPI interface 


0x000C Configure register (Reset 0x0000_3000) SPI_CTL1 


Reserved 


Type 


CS_H S3W 
Reserved RTX_MD SYN_CSN_SEL MD S3W_POS 


Type R/W R/W | R/W | R/W R/W 


RTX_MD [13:12] “00” : idle mode 
“01” : receive mode 
“10” : transmit mode 
“11” : transmit and receive 
SYN_CSN_SEL [11:8] 4’hO S8 CD or SYNC signal maps to 
csn number 
“0x0001” selects csnO as cd 
signal 
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CS_H_MD R/W 1’hO 3-wire Melody timing 1, csn 
high mode enable 


S3W_POS [4:0] R/W 5’hO 3-wire mode, w/r control 
position 
or the sync pulse position(the 
pulse will 
locates on top of bit N) 


6.21.5.2.5 SPI_CTL2 


Description: This register is used to configuration of the SPI interface 


0x0010 Configure register (Reset 0x0000_0000) SPI_CTL2 


Reserved 


Type 


TX_D RX_D RX_O Is SL 
Reserved S3W_RD_STRT 
SEL SEL HLD 


Ti 


DMA_REQ_SEL_SEL | [10] RW T’bO 0:DMA TX and RX REQ 
independent 
1:DMA TX REQ are depended 
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TX_DMA_SEL R/W 1’hO 0: tx_dma_req keep 1 until 
receiving the tx_dma_ack 

1: tx_dma_req is “1” when 

tx_empty is “1” else “0” 

RX_DMA_SEL R/W 1’hO 0: rx_dma_req keep 1 until 
receiving the rx_dma_ack 

1: rx_dma_req is “1” when 

rx_full is “1” else “0” 


RX_ONLY_HLD [7] R/W 1’hO “0” : working on only receive 
mode, when rxf_realfull is 
high, SP! will be held until 
rxf_realfull is low 
“1” : no holding 


IS_SLVD [5] R/W 1’ho “0” : master 
“1” : slave, only support 
microplus mode 
S3W_RD_STRT R/W 5’hO Read data start bit ,used for 3- 
wire mode 


6.21.5.2.6 SPI_CTL3 
Description: SPI RX FIFO FULL/EMPTY watermark 
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0x0014 RXF watermark (Reset 0x0000_1010) SPI_CTL3 


Reserved 


Type 


R/W R/W 


Type 


RXF_EMPTY_THLD | [12:8] R/W 5’h10 Receive FIFO data empty 
threshold. Relative with 
rx_fifo_empty interrupt 


RXF_FULL_THLD R/W 5’h10 Receive FIFO data full 
threshold. Relative with 
rx_fifo_full interrupt 


6.21.5.2.7 SPI_CTL4 


Description: This register is used to configuration of the SPI interface 
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0x0018 Configure register (Reset 0x0000_0000) SPI_CTL4 


Reserved 


Type 


SYN Z 
RX O CC | SYN = 
== | Is_Fs RX_ 
NLY_ PHS_DLY LK C_H BLOCK_NUM 
DO T ONL 
MA | ALF y 
SK 


1’hO 


RX_ONLY_DO [15] R/W working in only receive mode, 
“0” : SPI send all O to slave 
“1” : SPI send all 1 to slave 
R/W 


IS_FST [14] “0” : normal mode 


PHS_DLY [13:12] 
SYNC- CLKMASK [11] 


“1” : fast mode 
Only used for slave mode 


Phase delay. Relate to fast 
mode. 

When in normal mode, this 
bit is not used . Only used for 
slave mode 


T’hO “1” Mask out the first clock 
pulse in SPI mode 

T’hO Sync_half, sync width is half 
spi_sck cycle 


SYNC_HALF [10] 


o o 
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“1”:receive data only. 

The bit should be written at 
last. 

Only used for master mode 
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BLOCK_NUM R/W 9’hO Number of data words ready 
to receive in “receive only” 
mode. Only used for master 
mode. 


6.21.5.2.8 SPI_CTL5 
Description: This register is used to configuration of the SPI interface 


0x001C Configure register(Reset 0x0000_0000) SPI_CTL5 
ee 


Type 


ITVL_NUM 


Type R/W 


ITVL_NUM [15:0] R/W 16’hO For master, transmit data 
interval, programmable n from 
0 to 65535, delay is (n*4+3) 
clock cycle. 
For slave, max receive data 
interval. If the slave has not 
sampled the edge of spi_clk in 
the interval(n*4+3), slave will 
stop the receive process and 
send timout interrupt 


6.21.5.2.9  SPI_INT_EN 


Description: SPI interrupt enable register 
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0x0020 Interrupt enable (Reset 0x0000_0000) SPI_INT_EN 


Reserved 


Type 


TXF 
RXF | TIM 

= 2 - FU 
_FU | E_O | OVF ki. i 
Reserved LLI | UT IN RS N 
= = = = rved NT 
NT INT | TE ~ 
z T EN 

EN | _EN N 


nnn Ma 


Field Name R/W Reset Description 
Value 


bec I o 
a e e 
e ee eee 


TIME_OUT_INT_EN [5] R/W 1’hO Slave mode timeout 
interrupt enable 

RX_OVF_INT_EN [4] R/W 1’hO Rx_overrun_reg interrupt 
enable 


oe a a 
TXF_FULL_INT_EN Tx_fifo_full interrupt enable 


RXF_EMPTY_INT_EN [1] R/W T’hO Rx_fifo_empty interrupt 
enable 


bea Li nS 
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6.21.5.2.10 SPILINT_CLR 
Description: SPI interrupt clear register 


0x0024 Interrupt clear (Reset 0x0000_0000) SPI_INT_CLR 
B 


Type 


TX_ 
END 
Reserved Reserved 
T C 


Field Name R/W Reset Description 
Value 


RX_END_INT__CLR ar ae Rx data end interrupt clear 
TX_END_INT_CLR AAS e Tx data end interrupt clear 
[5] WO 1’hO 


TIME_OUT_INT_CLR Write “1” clear slave mode 
timeout interrupt 


RX_OVF_INT_CLR Write “1” clear 


Rx_overrun_reg interrupt 


ep 
TXF_EMPTY_INT_CLR [3] WO 1’hO Write “1” clear 
Tx_fifo_empty interrupt 
TXF_FULL_INT_CLR [2] WO T’hO Write “1” clear Tx_fifo_full 
interrupt 


RXF_EMPTY_INT_CLR Write “1” clear 


Rx_fifo_empty interrupt 


RXF_FULL_INT_CLR Write “1” clear Rx_fifo_full 


interrupt 
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6.21.5.2.11 SPILINT_RAW 
Description: SPI interrupt raw status 


0x0028 Raw status (Reset 0x0000_008A) SPI_LINT_RAW_STS 
Ba 


Type Reserved 


RX_ | TX_ 
END 
Reserved 


= ee eee rere 


Field Name Description 


RX_END_IRQ j Raw rx data end interrupt, 
this bit is set when spi 
controller received 
RX_DATA_LEN data from 
slave. 

TX_END_IRQ i Raw tx data end 
interrupt,this bit is set when 
spi controller send 
TX_DATA_LEN data. 


TXF_EMPTY_RAW_STS Raw txf_empty interrupt, 
This bit is set when the 
number of tx fifo data byte 


is less than the tx empty 
watermark value. Auto 
cleared when the condition 
disappears. 


RXF_FULL_RAW_STS Raw rxf_full interrupt.This 
bit is set when the number 


of rx fifo data byte is larger 
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than the rx full watermark 
value. Auto cleared when 
the condition disappears. 


TIME_OUT_RAW_STS Raw slave mode time out 
interrupt 


RX_OVF_RAW_STS [4] 1’hO Raw Rx_overrun_reg 
interrupt 


TX_FIFO_EMPTY_W i e Txf_empty_w/(for debug) 
TXF_FULL_RAW_STS Cr e Raw Tx_fifo_ full interrupt 


RXF_EMPTY_RAW_STS [1] T’h1 Raw rx_fifo_empty 
interrupt 


RX_FIFO_FULL_R i Rxf_full_r(for debug) 


6.21.5.2.12 SPI_INT_MASK_STS 


Description: IIS interrupt raw status 


0x002C Mask status (Reset 0x0000_0000) SPI_INT_MASK_STS 


Reserved 


Type Reserved 


Reserved 
STS 


Field Name R/W Reset Description 
Value 
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RX_END_IRQ_MASK_STS 


TX_END_IRQ_MASK_STS 


TXF_EMPTY_MASK_STS 


RXF_FULL_MASK_STS 


TIME_OUT_MASK_STS 


RX_OVF_MASK_STS 


RXF_EMPTY_MASK_STS 
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Raw rx data end interrupt, 
this bit is set when spi 
controller received 
RX_DATA_LEN data from 
slave. 


Raw tx data end 
interrupt,this bit is set when 
spi controller send 
TX_DATA_LEN data. 


Txf_empty interrupt mask 
status. 


Rxf_full interrupt mask 
status. 


Slave mode time out 
interrupt mask status 


Rx_overrun_reg interrupt 
mask status 


Tx_fifo_full interrupt mask 


status 


Rx_fifo_empty interrupt 
mask status 


E e ee 


6.21.5.2.13 SPI_STS1 
Description: SPI RX FIFO write address and read address 
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0x0030 RXF address (Reset 0x0000_0000) SPI_STS1 
Be 


Type 


Reserved RXF_WADDR Reserved RXF_RADDR 


Type 


aia il a a 
al e a 
a 3 
a i 


6.21.5.2.14 SPI_STS2 


Description: SPI status register 
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0x0034 Register description (Reset Ox0000_12AA) SPI_STS2 


Reserved 


Type 


Reserved 
XD | XD _ 


[ae 


e 2) al co 
ee eee 
al oP A a alee 
a Fl a i 
a Sa i ca 


BUSY 1’ho “1” transmit process 
“0” idle state 
TXF_REAL_FULL 1’hO TX FIFO is real full. (not relates 
to TX full threshold) 
RXF_REAL_FULL [4] 1’hO RX FIFO is real full. (not relates 
to TX full threshold) 
TXF_EMPTY [3] T’h1 This bit is set when the 
number of TX FIFO data byte is 
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less than the TX empty 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 


TXF_FULL This bit is set when the 
number of TX FIFO data byte is 
larger than the TX full 
interrupt watermark value. 
Auto cleared when the 


condition disappears. 


RXF_EMPTY [1] T’h1 This bit is set when the 
number of RX FIFO data byte is 
less than the RX empty 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 

RXF_FULL 1’ho This bit is set when the 
number of RX FIFO data byte is 
larger than the RX full 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 


6.21.5.2.15 SPI_DSPWAIT 


Description: This register is used for DSP control 


0x0038 Register description (Reset 0x0000_0001) SPI_DSPWAIT 


Reserved 


Type 


_Zleetetttttttttt sl 


Type R/W 
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SPI_DSPWAIT [3:0] R/W 4’h1 This register is used for DSP 
control 


6.21.5.2.16 SPI_STS3 
Description: This register is used to observe the status 


0x003C Register description (Reset 0x0000_0000) SPI_STS3 


Reserved 


Type 


Reserved RX_CNT 


Type 


RX_CNT 9’hO working in only receive mode 
as master 


6.21.5.2.17  SPI_CTL6 


Description: This register is used to configuration of the SPI interface 
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0x0040 Register description (Reset 0x0000_1010) SPI_CTL6 


Reserved 


Type 


R/W R/W 


Type 


TXF_EMPTY_THLD | [12:8] R/W 5h10 TX FIFO data empty threshold. 
Relative with rx_fifo_empty 
interrupt 


TXF_FULL_THLD R/W 5’h10 TX FIFO data full threshold. 
Relative with rx_fifo_full 
interrupt 


6.21.5.2.18 SPI_STS4 


Description: SPI status register 
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0x0044 Register description (Reset 0x0000_0000) SPI_STS4 


Reserved 


Type 


Tt A A 


Type 


ail a il al 
ee ee _ 
a 
a e a e 


6.21.5.2.19 SPI_FIFO_RST 
Description: Used to reset TX/RX FIFO 


0x0048 Register description (Reset 0x0000_0000) SPI_FIFO_RST 


Reserved 


Type 


SPI_F 
Reserved IFO_ 
RST 
A "| 
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SPI_FIFO_RST R/W 1’hO “1” : reset all FIFOs. FIFO 
address will changed to 0 


6.21.5.2.20 SPI_CTL7 


Description: This register is used to configuration of the SPI interface 


0x004C Register description (Reset 0x0000_0000) SPI_CTL7 


Reserved 


Type 


DAT 
DAT SPI_ 
au | R685 | Ress | Rees | suy SPI] A_I - TX C CSN_ 
A 65_E | 66E | 88_E SE SLV N_ = MD_ SPI_MODE CSN_I_SEL IE_C 
em | ^ N N “| en | mo — | pen f ser TL 
DE 


1: two data line function enable 


0: two data line function disable 


[14] : enable RGB565 data format 
a : disable RGB565 data format 
[13] : enable RGB666 data format 
P : disable RGB666 data format 
RGB888_EN [12] : enable RGB888 data format 
oa : disable RGB888 data format 
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SPI_SLV_SEL [11] 


7 l 


E | | 


SPI_RX_HLD_EN 


SPI_TX_HLD_EN 


TX_CMD_SET 


SPI_MODE 


SC7731E Design Specification 


1: SPI slave in Low speed mode 
0: SPI slave in High speed mode 


Used when SPI slave in High speed 
mode. 


1: enable spi slave rtx 
0: disable spi slave rtx 


Use for 3 wire 9bit RW mode and 4 
wire 8bit RW mode (SPI_MODE=5 
or SPI_MODE=6). 


0: Data in and data out of SPI share 
one IO (SDA). 


1: Data in and data out of SPI use 
separated IO (SDI, SDO). 


1: enable ahb2apb bridge read 
hold when rx fifo empty 


0: disable ahb2apb bridge read 
hold 


1: enable ahb2apb bridge write 
hold when tx fifo full 


0: disable ahb2apb bridge write 
hold 


1: select fmark as the dma request 


0: select software dma request 


Used for master only 
0: SPIL_MODE disable 


1: 3 wire 9 bit, cd bit, SDI/SDO 
share one lO 


2: 3 wire 9 bit, cd bit, SDI, SDO 


3: 4 wire 8 bit, cd pin, SDI/SDO 
share one IO 


4: 4 wire 8 bit, cd pin, SDI, SDO 
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CSN_I_SEL 


CSN_IE_CTL 


6.21.5.2.21 SPI_STS5 


Description: Used to observe csn error 


5: 3 wire 9bit RW mode, 9 bit 
command and 8 bit read data, cd 
bit is enable. Design for LCD driver 
(GC9304C). 


6: 4 wire 8bit RW mode, 8bit 
command and 8 bit read data. Use 
CD PAD indicates command or 


data. Design for LCD driver 
(GC9304C). 


CSN select control: 

0: CSNO 

1: CSN 1 

2: CSN 2 

3: CSN 3 

CSN IE output set(only slave) 
0: not support csn input 


1: support csn intput 
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CSN_IN_ERR_SYNC2 1: indicates csn occurring a 
exception 


0x0050 Register description (Reset 0x0000_0000) SPI_STS5 


Reserved 


Type 


F CSN_ 

Reserved Reserved IN_S 
YNC2 

R/W 


Kag m 


6.21.5.2.22 SPI_CTL8 


Description: This register is used to configuration of the SPI interface 
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0x0054 Register description (Reset 0x0000_0000) SPI_CTL8 


Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 


Name Reserved 
Type RO 
Reset (0) (0) 0 (0) (0) (0) (0) (0) 0 (o) 0 o (o) 0 (o) 0 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
RG 
B_ 
SPI cD_ 
- | sp coe | pat | PIX 
Name | CD_B pts Reserved SPI_TX_DUMY_LEN SPI_TX_DATA_LEN_H 
IT2 A2_S M 
IT 2 
EL 
OD 
E 
Type R/W R/W R/W | R/W RO R/W R/W 
Reset (0) 0 0 0 0 0 0 0 


o Po T 

SPI_CD_BIT Spi tx cd bit: 
0: indicates command 
1: indicates data 

SPI_CD_BIT2 Use for 4 wire 8bit RW mode. 
Determine CD PAD high or low in 
read data phase. 


CD_DATA2_SEL Second data line of two data line 
function select bit: 
0: DI PAD as second data line 
1: CD PAD as second data line 
RGB_PIX_MODE Two data line RGB data format 
mode: 
0: 1pixel mode 
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SPI_TX_DUMY_LEN rr arn a Spi tx dummy clock length 


SPI_TX_DATA_LEN_H [3:0] R/W 4’hO Indicates tx data length from tx 
fifo, High 4 bits of spi tx data 
length 


6.21.5.2.23 SPI_CTL9 
Description: This register is used to configuration of the SPI interface 


0x0058 Register description (Reset 0x0000_0000) SPI_CTL9 


Reserved 


Type 


SPI_TX_DATA_LEN_L 


SPI_TX_DATA_LEN_L [15:0] R/W 16’hO Indicates: spi tx data length 
from tx fifo, Low 16bit of tx 
data length 


6.21.5.2.24 SPI_CTL10 


Description: This register is used to configuration of the SPI interface 
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0x005C Register description (Reset 0x0000_0000) SPI_CTL10 


Reserved 


Type 


Ba 


SPI_RX_DUMY_LEN [9:4] Spi rx dummy clock length 


SPI_RX_DATA_LEN_H [3:0] R/W 4’hO Indicates receives data length 
from slave, high 4 bits of spi 
rx data length 


6.21.5.2.25 SPI_CTL11 


Description: This register is used to configuration of the SPI interface 


0x0060 Register description (Reset 0x0000_0000) SPI_CTL11 


Reserved 


Type 


SPI_RX_DATA_LEN_L 
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SPI_RX_DATA_LEN_L : R/W y Indicates: spi receives data 


length from slave, Low 16bit 
of rx data length 


6.21.5.2.26 SPI_CTL12 
Description: This register is used to configuration of the SPI interface 


0x0064 Register description (Reset 0x0000_0000) SPI_CTL12 


Reserved 


Type 


SW_ SW_ 
RX_R RX_R 


SW_TX_REQ [1] WO T’hO Software TX data request, for 
write LCD 

SW_RX_REQ WO T’hO Software RX data request, for 
read LCD 


6.21.5.2.27 SPI_STS6 


Description: Used to observe tx data counter 
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0x0068 Register description (Reset 0x0000_0000) SPI_STS6 


Reserved 


Type 


TX_DATA_CNT 


Type 


6.21.5.2.28 SPI_STS7 


Description: Used to observe tx data counter 


0x006C Register description (Reset 0x0000_0000) SPI_STS7 
ee ea eae 
-a 


Type 


Type 
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6.21.5.2.29 SPI_STS8 
Description: Used to observe rx data counter 


0x0070 Register description (Reset 0x0000_0000) SPI_STS8 


Reserved 


Type 


RX_DATA_CNT 


Type 


6.21.5.2.30 SPI_STS9 


Description: Used to observe rx data counter 


0x0074 Register description (Reset 0x0000_0000) SPI_STS9 


Reserved 


Type 


Type 
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6.21.6 Application Notes 


6.21.6.1 Programming Model 


SPI_CTLO 
SPI_CTL1 
SPI_CTL4 
SPI_CTL5 
SPI_CTL7 


SPI_CTL8 
SPI_CTL9 
SPI_CTL10 
SPI_CTL11 


Config 
Transmission 
Mode 


Config RX/TX 
FIFO 


Set RX/TX data 
attribute 


Config DMA state 


Start transmintion 
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CLKD 


SPI_CTL3 
SPI_CTL6 


SPI_CTL2 


When the DMA is enable, the SPI 
will use the DMA to control the 
transmission data flow in order 
to avoid use the resource of CPU 


When control the SPI transmission, the control register must be set in correct mode. Here list some 
example of control register configuration method, for more detail information, please reference the 


chapter 1.1.5. 
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6.21.6.1.1 MICRO/PLUS mode program examples 
MICRO/PLUS mode, master, 32 bits per-channel, MCLK 48M, SCK 24M, CSO 


is valid, RX at negedge, TX at posedge, SCK idle phase being low, Program 


control register: 
Spi_clkd = 0x0001; 
Spi_ctlO = 0x0e01; 
Spi_ctl1 = 0x3100; 
Spi_ctl2 = 0x0000; 
Spi_ctl3 = Ox1d1a; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0000; 
Spi_ctl6 = 0x1303; 
Spi_ctl7 = 0x0000; 
Spi_ctl8 = 0x0000; 
Spi_ctl9 = 0x0019; 
Spi_ctl10 = 0x0000; 


Spi_ctl11 = 0x0019; 


16 bits per-channel, master, MCLK 80M, SCK 10M, only receive mode, ready to 
receive Ox1f words from slave, CS1 is valid, RX at falling edge, TX at rising edge, SCK 
idle phase being low,Program control register: 


Spi_clkd = Ox0003; 
Spi_ctlO = 0x0d41; 
Spi_ctl1 = 0x1000; 
Spi_ctl2 = 0x0000; 


Spi_ctl3 = 0x1010; 
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Spi_ctl4 = 0x021f; 
Spi_ctl5 = 0x0000; 
Spi_ctl6 =0x1010 
Spi_ctl7 = 0x0000 
Spi_ctl8 = 0x0000 
Spi_ctl9 = 0x0011 
Spi_ctl10 = 0x0000 
Spi_ctl11 =0x0011 


8 bits per-channel, master, MCLK 48M, SCK 24M, CS2 is valid, RX at falling edge, TX 
at rising edge, SCK idle phase being high, LSB, dma_en, Program control register: 
Spi_clkd = 0x0000; 


Spi_ctlO = 0x27a2; 
Spi_ctl1 = 0x3000; 
Spi_ctl2 = 0x0040; //bit[6], enable dma 
Spi_ctl3 = 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0000; 
Spi_ctl6 =0x1010 
Spi_ctl7 = 0x0000; 
Spi_ctl8 = 0x0000 
Spi_ctl9 = 0x0011 
Spi_ctl10 = 0x0000 
Spi_ctl11 =0x0011 


MICRO/PLUS mode, master, 32 bits per-channel, MCLK 80M, SCK 20M, CS0 is valid, 
RX at rising edge, TX at negedge, SCK idle phase being low, transmit only, Program 
control register: 


Spi_clkd = 0x0001; 


Spi_ctl0 = Ox0e02; 
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Spi_ctl1 = 0x2000; // transmit only 
Spi_ctl2 = 0x0000; 

Spi_ctl3 = 0x1010; 

Spi_ctl4 = 0x0000; 

Spi_ctl5 = 0x0000; 

Spi_ctl6 = 0x1010 

Spi_ctl7 = 0x0000; 

Spi_ctl8 = 0x0000 

Spi_ctl9 =0x0011 

Spi_ctl10 = 0x0000 


Spi_ctl11 = 0x0011 


MICRO/PLUS mode, slave, 32 bits per-channel, RX at rising edge, TX at negedge, SCK 
idle phase being low, Program control register : 


Spi_clkd //no use when SPI working as slave , half SCK must have at least 4 
system(MCLK) clock cycle. 


Spi_ctlO = OxOf02; 
Spi_ctll = 0x3000; 
Spi_ctl2 = 0x0020; 
Spi_ctl3 = 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0080; 


Spi_ctl6 = 0x1010 


MICRO/PLUS mode, slave, 8 bits per-channel, RX at falling edge, TX at rising edge, 
SCK idle phase being low, TX only/ RX only, Program control register: 
Spi_ctlO = Ox0e21; 
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Spi_ctl1 = Ox2000(TX only); / spi_ctl1 = 0x1000(RX only) 
Spi_ctl2 = 0x0020; 
Spi_ctl3 = 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0090; 


Spi_ctl6 =0x1010 


6.21.6.1.2 SYNC mode program examples 
Only work in master mode. 


Relative register: spi_ctlO[15:14], spi_ctl1[4:0], spi_ctl1[11:8], 


SYNC mode, master, 32 bits per-channel, MCLK 48M, SCK 12M, RX at 
rising edge, TX at falling edge, CSO is valid , and signal sync maps to cs2, 


Program control register: 
Spi_clkd = 0x0001; 


Spi_ctl0 = 0x4a02; //bit{14] enable sync mode, bit[15] = 0 means 


positive pulse 


Spi_ctl1 = 0x3400;// sync pulse position will locate on top of bit0, sync maps 


to cs2 
Spi_ctl2 = 0x0000; 
Spi_ctl3 = 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0000; 
Spi_ctl6 = 0x1010 
Spi_ctl7 = 0x0000; 


Spi_ctl8 = 0x0000 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1053 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GY SPREADTRUM . SC7731E Design Specification 


Spi_ctl9 = 0x0011 
Spi_ctl10 = 0x0000 


Spi_ctl11 = 0x0011 


6.21.6.1.3 4-WIRE(S8) mode program examples 


only work in master mode and only operation write being supported, TX at falling 


edge relative register: spi_ctl1[7], spi_ctl1[11:8]. 


S8 mode, 8 bits per-channel, TX at falling edge, CSO is valid and signal CD 


maps to cs1, program control register: 

Spi_ctl0 = 0x2e21; 
Spi_ctl1: 0x3280; 
Spi_ctl2 = 0x0000; 
Spi_ctl3 = 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0000; 
Spi_ctl6 = 0x1010 
Spi_ctl7 = 0x0000; 
Spi_ctl8 = 0x0000 
Spi_ctl9 =0x0011 
Spi_ctl10 = 0x0000 


Spi_ctl11 = 0x0011 


6.21.6.1.4 3-WIRE mode program examples 
Only work in master mode. 


Relative register: spi_ctlO[15], spi_ctl1[4:0], spi_ctl1[5], spi_ctl1[6], spi_ctl2[4:0] 
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timing1(TX RX at falling edge), 16 bits per-channel, CSO is valid, read command 
polarity is high, w/r control position is 8, read data start bit is 7, program control 
register: 


spi_ctlO = Ox0e43; 
spi_ctl1 = 0x3068; 


spi_ctl2 = 0x0007; 


timing2(TX RX at rising edge), 16 bits per-channel, CSO is valid, read command 
polarity is low, w/r control position is 8, read data start bit is 7, program control 
register: 

spi_ctlO = Oxae43; 


spi_ctl1 = 0x3068; 
spi_ctl2 = 0x0007; 


6.21.6.2 GC9304C LCD driver Programming Model 


8 bit read program examples 


CS a 


al xx i 
ame OP OPERPRRERPARERGER 


SCK 


- - 


command Read out data 


Figure 6-85 8 bit read process timing 


Only work in master mode, TX at falling edge and received at rising edge. Use 
9bit 3 wire RW mode. 1 command bit, 8 bits output data and 8 bit input data per- 


channel, no dummy cycle. 


Spi_ctl0 = 0x2e41 
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Spi_ctl1= 0x3100 
Spi_ctl2 = 0x0000 
Spi_ctl3 = 0x1010 
Spi_ctl4 = 0x0000 
Spi_ctl5 = 0x0000 
Spi_ctl6 = 0x1010 
Spi_ctlI7 =0x0028 3 wire 9bit RW mode 
Spi_ctl8 = 0x0000 
Spi_ctl9 = 0x0011 
Spi_ctl10 = 0x0000 
Spi_ctli1 =0x0011 
Spi_ctli2 = 0x0002 


24/32 bit read program examples 


m = zi 
command Read out data 


Figure 6-86 24/32 bit read process timing 


Only work in master mode, TX at falling edge and received at rising edge. Use 
9bit 3 wire mode and 4 wire 8bit mode. The read transfer divided into 2 
transactions. The first one send 1 command bit and 8 bits output command data, 


the second transaction received 24/32 bit read data use 4 wire 8bit mode. 
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command Read data(24/32bit) ————_ 


3 wire 9bit mode 4 wire 8bit mode 


Figure 6-87 transactions of read transfer process 
3 wire 9 bit mode transmit command 


Spi_ctl0 = 0x2e21 

Spi_ctl1 = 0x2100 

Spi_ctl2 = 0x0007 

Spi_ctl3 = 0x1010 

Spi_ctl4 = 0x0000 

Spi_ctl5 = 0x0000 

Spi_ctl6 = 0x1010 

Spi_ctl7 = 0x0008 3 wire 9 bit mode 
Spi_ctl8 =0x0010 TX dummy length=1 
Spi_ctl9 =0x0001 


Spi_ctl10 = 0x0000 


Spi_ctl11. = 0x0001 


Spi_ctli2 = 0x0002 


2. Read data in 4 wire 8bit mode 


Spi_ctl0 = 0x2e01 32bit data 


Spi_ctl1 = 0x1100 


Spi_ctl2 = 0x0007 


Spi_ctl3 = 0x1010 


Spi_ctl4 = 0x0000 
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Spi_ctl5 = 0x0000 

Spi_ctl6 = 0x1010 

Spi_ctl7 = 0x0018 4 wire 8 bit mode 
Spi_ctl8 = 0x0000 

Spi_ctl9 =0x0001 

Spi_ctl10 = 0x0000 

Spi_ctl11 = 0x0001 
Spi_ctl12 =0x0001 


Two data line mode program examples 


Figure 6-88 two data line mode timing 


Only work in master mode, TX at falling edge and received at rising edge. Use 


9bit 3 wire mode send RGB data. In this mode, DI pin is second data line. 


1. 3 wire 9 bit mode transmit RGB data (RGB565) 
Spi_ctlO = 0x2e21 


Spi_ctl1 = 0x2100 
Spi_ctl2 = 0x0007 


Spi_ctl3 = 0x1010 
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Spi_ctl4 = 0x0000 
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Spi_ctl5 = 0x0000 
Spi_ctl6 = 0x1010 


Spi_ctlI7 = 0xc008 3 wire 9 bit mode, enable two data line, data format 


RGB565 
Spi_ctl8 = 0x0000 
Spi_ctl9 = 0x0001 
Spi_ctl10 = 0x0000 
Spi_ctl11 = 0x0001 


Spi_ctl12 = 0x0002 


6.21.6.3 Programming Notes 
1. only receive mode 


as master: set spi_ctl4[9] = 1 and set spi_ctl1[13:12] = “01” and program 


spi_ctl4[8:0] to N, means enable rx only mode , and ready to receive N words from 
slave. 


as slave: set spi_ctl1[13:12] = “01” , the received number depending on master 
the posedge of is_rx_only(spi_ctl4[9] = 1) will trigger the process, so SW should 
write to “O” first, then write to “1” to this bit. 


2. fast mode 


used for slave mode. In slave mode, half SCK must have at least 4 system clock 
cycle. 


When SCK < 14X MCLK, recommend to use fast mode. 
8X : is_fst(spi_ctl4[14] ) =1, phs_dly([spi_ctl4[13:12]] = 1 
10X : is_fst=1, phs_dly = 2 
12X : IS_fst=1, phs_dly = 3 


3. In salve mode, spi_ctl5[15:0]* Tclk_spi should not be such smaller than Tspi_sck, so 
as not to make SPI stop transfer. 


4. DMA enable 
a) DMA should be configured first 
b) Program SPI control register except spi_ctl2[6] 
c) Write spi_ctl2[6] at last 
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5. When change SPI control register configuration , SW should ensure: 
a) tx_fifo is real empty at first 
b) then, rx_fifo is real empty 
c) change SPI control register 


6.21.7 New feature 
@ Support csn input in slave mode. 
@ Add csn_ie ctl register to control csn input ie when slave 
@ Add csn_i_sel[1:0] register to select csn when slave 


6.22 IIS and PCM Interface 


Base Addr Range Addr Map Description 


0x70D0_0000 ~ Ox70DF_FFFF ISO 


6.22.1 Overview 


IIS is a common digital audio interface specification. Base Band Chip IIS Interface can be used to 
implement a CODEC interface with external digital audio system working as host or slave. The IIS 
interface supports both IIS and PCM data format. The interface can transmit and receive data 
simultaneously as well as transmit or receive data alternatively at a time. This document defines 
function and configuration of IIS block. 


IIS module can be controlled both by ARM or DSP. 


6.22.2 Features 


Compliant with the IIS/PCM standard 

Support IIS, MSB-Justified and DSP data bus interface working on IIS mode 
Support Long Frame, Short Frame and Multi-cycle Frame working on PCM mode 
Serial clock with programmable frequency 

Two 32-word-deep FIFOs minimizes processor overhead at high data rates 

LRCK polarity can be configured 

Wide selection of IIS data lengths 8,16,32bits 

Master / slave 

MSB / LSB 

Transmit only/ receive only / transmit and receive mode 

2 DMA requests 

Single interrupt line for multiple interrupt source events 

IIS and PCM master mode: support integer clock divider 

IIS master mode: support fraction clock divider — both variable and fixed serial clock 


3 
O 
a 
D 
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(3 PCM master mode: support fraction clock divider — only variable serial clock mode 
e Support 32bit width of APB 2.0 configuration. 
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6.22.3 Signal Description 


Base Band 
1is_sck 
iis Irek Generic 
IS/PCM M- e IS/PCM 
Module . ; Slave 
iis_sdi i 
device 
iis_sdo 


Figure 6-89 IIS connection as master 


Base Band 
iis-sck 
iis Irek Generic 
TIS/PCM Na S | EIS/PCM 
Module n : master 
iis_sdi í 
device 
iis_sdo 


Figure 6-90 IIS connection as slave 
6.22.4 Function Description 


6.22.4.1 IIS interface 


IIS module consists of RX/TX controller, ARM APB interface control register, clock generator and FIFO 
control. ARM programs IIS register, enable IIS mode, starts RX/TX data transfer. Output data is written 
to TX FIFO and received data is stored in RX FIFO. Each FIFO is 32-bit width plus 32-address length. 


MCLK generator generates main clock for IIS block. This clock also output as master clock during 
hand shaking. In slave mode, external clock source can be input, working as the IIS main clock. Clock 
divider value and control signal for MCLK come from global control register. 


The IIS SCLK generator divides main clock according to a 16-bit clock divider register, which defines 
half SCLK clock width. It can be programmed from 0 to 32767. 
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CLK_PLL IIS MCLK generator IIS_MCLK 


a APB (_—__} IS control register IIS SCLK generator IIS_SCLK 
us 


RX/TX FIFO 
Control IIS_LRCK 
US RX/TX 
controller IIS_SDO 
IIS_SDI 


RX/TX data FIFO 
(32X32) 


Figure 6-91 IIS module diagram 


IIS interface has 4 pins, IIS_SCK is serial clock output, IIS_SDI is serial data input, IIS_SDO is serial 
data output. IIS_LRCK is left/right channel select. The device generating IIS_LRCK and IIS_SCK is 
the master. IIS_LRCK and IIS_SCK are output pins if working as master. They are input pins if 
working as slave. 


Serial data is transmitted in two’s complement format with the MSB first. Serial data can be sent at 
rising or falling edge of SCK, at receiver, it must be latched at rising edge. When system word length 
is greater than the transmitter word length, the word is truncated (least significant data bits are set to 
‘0’) for data transmission. If the receiver is sent more bits than its word length, the bits after the LSB 
are ignored. On the other hand, if the receiver is sent fewer bits than its word length, the missing bits 
are set to zero internally. 


Three bus formats are available in this module. Following Figures illustrate the relationship between 
the SCK, LRCK and serial data I/O for different interface protocols. The polarity of LRCK is 
programmable. The bits per-channel is programmable up to 32bit. 


IIS mode is where the MSB is available on the 2nd rising edge of SCLK following a LRCK transition. 


sax LM LI 


LRCK ! LEFT 


RIGHT LEFT 


SD Ş LSB+1 Y LSB Y MSB G LSB 


Figure 6-92  IIS-compatible format 


a fihon finns 


LRCK 


o l LEFT Dummy RIGHT 
bit 
OOE E 


Figure 6-93 lIS-compatible format with dummy bit 
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MSB-justified mode is where the MSB is available on the first rising edge of SCK following a LRCK 
transition. 


Sy S] 


SCLK 


LRCK LEFT RIGHT LEFT 


sD ; MSB | S LSB Y MSB S LSB ( msB ) 


Figure 6-94 MSB-justified format 


ane 
Œ “a 

SCLK D | 5 

LRCK LEFT Dummy RIGHT 


OOO 


Figure 6-95 MSB-justified format with dummy bit 


DSP mode is where the left channel MSB is available on either the 1st or 2nd rising edge of BCLK 
following a LRCK transition high. Right channel data immediately follows left channel data. 


SCLK 


PSs 5 


Figure 6-96 Synchronized format 
Note: 
T: 1/(system clock frequency) 


n: register programmable integer, n-1 = 1, ...., 32767 


Table 6-15 liS data format memory map 


IIS_CTL_ | Bits/ Data arrangement 
bit1~0 channel 


| 8bit | Data on | Data on bit 3124 ss 31~24 


6.22.4.2 PCM interface 


PCM interface is a direct voice interface connects to standard CODEC. The implementation is 
compliant with the MP-PCM requirements for voice transfer (8 KHz PCM_SYNC and 8 or 16 bits data). 
The four signals of the PCM interface are: 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1063 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GFSPREADTRUM . SC7731E Design Specification 


— PCM_CLK: PCM clock 

— PCM_SYNC: PCM 8KHz synchronization signal 

— PCM_OUT: PCM output data 

— PCM_IN: PCM input data 

These four pins is able to share IIS interface follow this mapping: 
PCM_CLK share with IIS_SCK, 

PCM_IN share with IIS_ SDI, 

PCM_OUT share with IIS_SDO, 

PCM_SYNC share with IIS_LRCK. 


The data can be linear PCM (13-16 bit), u -Law (8 bit) or A-Law (8bit). The interface can work as 
either Master or Slave. 


Programming IIS_CTL 0 register bit 15 to 1 configures the PCM mode. 


Long Frame Sync is the name given to a clocking format that controls the transfer of PCM data words 
or samples. In Long Frame Sync, the rising edge of PCM_SYNC indicates the start of the PCM word. 
When Base Band Chip is configured as PCM Master, generating PCM_SYNC and PCM_CLK, 8 bits in 
one frame, then PCM_SYNC is 7-bit long. When Base Band chip is configured as PCM Slave, 
PCM_SYNC may be from one consecutive falling edges of PCM_CLK to not big or equal than PCM 
data length (as figure shows, PCM_SYNC is 2~7.5 bits) long. 


Programming IIS_CTLO register bit8 to zero configures the Long Frame Sync mode. 


PCM_IN is captured on the falling edge of PCM_CLK and PCM_OUT transmits on the rising edge. 
PCM_OUT may be configured to be high impedance on the falling edge of PCM_CLK in the LSB 
position or on the rising edge. The control bit is IIS_CTL2 bit10, if high, OE changes to low at falling 
edge of the last bit. 


PM SYNC 

P% CIK 

PCM_OUT ———j 1] 2] 3 5 | 6] 7 
POM_IN = 1] 2] 3 5] 6/7/ 8 


Figure 6-97 Long frame sync (Shown with 8-bit sample) 


In Short Frame Sync the falling edge of PCM_SYNC indicates the start of the PCM word. PCM_SYNC 
is always one clock cycle long. 


As with Long Frame Sync, Base Band Chip samples PCM_IN on the falling edge of PCM_CLK and 
transmits PCM_OUT on the rising edge. PCM_OUT may be configured to be high impedance on the 
falling edge of PCM_CLK in the LSB position or on the rising edge. 


Programming IIS_CTLO register bit8 to high configures the Short Frame Sync mode. 


PCM_SYNC 

PCM_CLK 

PCM_OUT — 2fa|4]s]e]7]e]o9)iojifi|is]iajis |e 

PCM_IN ——j 1]2]3]}4]5]6)]7]8]9 |] 10] 11] 12) 13) 14] 15 | 16 
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Figure 6-98 Short frame sync (Shown with 16-bit sample) 


More than one channel connection over the PCM interface is supported using multiple slots. Up to 
three channel connections can be carried over any of the first three slots. 


Long 
PCM_SYNC | 
or 
Short 
PCM_SYNC 


PCM_CLK 


PCM_OUT 


PCM_IN 


Figure 6-99 Multi-slot operation with two slots and 8-bit compounded samples 


Three slots can be configured in one PCM frame; IIS_CTL2 register bit 2~0 define which channel is 
occupied. Each bit configures one of the three channels. If bit0 is high, then slot0 is carrying data. If 
channel 0 and 2 is active, this register is 0x5. 


PCM data format in TX/RX buffer is different between master and slave mode. If burst size is 16 or 
8bit, in slave mode, data for slot 0 and slot 1 are packed into one word, which locates in lower 
address; data for slot2 locates in higher address; slotO and slot2 fill higher bits (bit31~24). In master 
mode, only slotO takes lower address and locates on lower bits (bit15~8); slot1, slot2 packed in higher 
address, and slot2 takes lower bits while slot1 in higher bits. Following table shows PCM data format 
for master and slave mode. 


Table 6-16 PCM data format for master mode 


HS_CTL Bits / Data arrangement 
bit1~0 channel 


8bit Data for channel 0 on bit 15~8, in lower address. 
Data for channel 1 on bit 31~24, Data for channel 2 on bit 15~8, on higher 
address. 


01 16bit Data for channel 0 on bit 15~0, in lower address. 
Data for channel 1 on bit 31~16, Data for channel 2 on bit 15~0, on higher 
address 
Data for channel 0 store in low address, data for channel 1, 2 store in high 
address. 


Table 6-17 PCM data format for slave mode 


lIIS_CTL Bits / Data arrangement 
bit1~0 channel 


8bit Data for channel 0 on bit 31~24, Data for channel 1 on bit 15~8, in lower 
address. 
Data for channel 2 on bit 31~24, on higher address. 
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01 16bit Data for channel 0 on bit 31~16, Data for channel 1 on bit 15~0, in lower 
address. 
Data for channel 2 on bit 31~16, on higher address 


Data for channel 0 store in low address, data for channel 1, 2 store in high 
address. 


Table 6-18 PCM multiple slot and PCM cycle configuration suggestion 


pcm_slot[0] pem_slot[1] pcem_slot[2] pcm_cycle 


Table 6-19 Exceptions for PCM multiple slot configuration 


Bit width | pcm_slot[O] | pcm_slot[1] | pcm_slot[2] | pcm_cycle sample rate clk_iis 
32 1 - 1 2 
8 or 44.1 or 48k 26/80MHz 
16,8 4 
Note: 


In PCM fraction divide mode, clk_iis frequency should be 20 times bigger than bit clock 


For EDA simulation, pcm_slot[2:0]=101, bit_width=8 or 16,ocm_cycle>=2 is ok, but software test meet 
some problem when sample rate > 1KHz. So we suggest software engineer setting pcm_cycle =4 in 
application. It's ok for both software and EDA simulation. 
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6.22.4.3 IIS clock path 
Ils top - 
lis m_top 
~is_slaved ] 
lis_ckg_m 
x lis_clk_o 
ae 
te ele a 
pad_out_iis_sync 
> 
BK —— > 
— lis_rtx_m ees 
pad_in_iis_di 


double sync 


wr_fifo_en rd_fifo_en 
rxf_fctl FIFO «| 


rd_fifo_en wr_fifo_en 


© > dkgate | > txf_fetl FIFO let 


>| iis_rf < = 
is_slaved 
a 
E double sync pad_in_iis_sck 


< a DHA 
BE 
<4 [ed 7 
Q Q 
< pad_in_iis_di 
. Q Q 
lis_ckg_s k ee 
mH pad_out|iis_do 
ii pe 
> lis_rtx_s > 


iis_s top 


pad_in_iis sync 


Figure 6-100 IIS clock path 


Note: 

Module clock: iis_clk, PCLK. 

IO pad: iis_sck, iis_sync, iis_di, iis_do. 

IIS IP can be configured as master mode or slave mode. The configure signal is iis_slaved 
If iis_salved= 1, iis works as slave. iis_m_top will not work. 

If iis_salved = 0,iis works as master. lis_s_top will not work. 

“divider” block function: iis_clk_p = iis_clk/M. where M is a clock divider factor. 
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“reverse” block function: iis_clk_o = ~ iis_clk_p. 
“sck counter” block function: count iis_sck period. Count unit is iis_ clk. 


“double sync” block is used to resolve crossing clock domain signal. 


6.22.4.4 Pad IO timing 


In default mode, iis output signals, like iis_do, iis_sync(for master) signal, are sent at the posedge of 
iis_sck. And input signals like iis_di, iis_sync(for slave), are sampled at the negedge of iis_sck. 


Sampling data at negedge of SCK 


iis_sck | | | | 


iis_di 


iis_do/sync xX X 


Figure 6-101 Sampling data at negedge of IIS SCK 


We can also set output signal sent edge as negedge and sampling edge as posedge, like the 
following. 


Sampling data at posedge of SCK 


iis_sck | 


iis_di X X 


iis_do/sync 


Figure 6-102 Sampling data at posedge of IIS SCK 


The implementation of sampling edge is as following. 


isc [O 
rer lt AAMT Oh Ut CU a CC A 


X 
lis_sck | | 


iis_ di X 
lis doleyne O OXXX XX KD 


Figure 6-103 implementation of sampling data at negedge of IIS SCK 


ree Lt 


lis_sck Y | 


=m 
e | 
— 
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iis_ di 


x 
iis_do/sync x 
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Figure 6-104 implementation of sampling data at posedge of IIS _SCK 


6.22.4.5 Setup time and hold time 


If we assume that max input delay is 10ns and min input delay is Ons for iis_di to iis_sck. max output 
delay is 10ns and min output delay is 5ns for iis_do/iis_Irck to lis_sck. The clock period time is 50ns 
for iis_sck. 


Sampling Edge 
2 IIS_CLK period=50ns 


IIS_CLK 


IISDI 
Max_lnput_Delay=12ns—-> 


> 
Max_hold_time=37ns 


oa 
Min_Setup_time=13ns 


Figure 6-105 implementation of sampling data at posedge of lIS_SCK 


Then for iis_di, the setup time range is 13ns<setup_time<25ns,and the hold time range is 
25ns<hold_time<37ns. For iis_do/iis_Irck, the setup time range is 13ns<setup_time<25ns,and the hold 
time range is 25ns<hold_time<37ns 


6.22.5 Control Registers 


6.22.5.1 Memory map 
Base address: IIS BASE ADDRESS 


Offset ©. 
Description 
Address 


Write data to this address initiates a 

character transmission through TX FIFO 
0x0000 IIS_TXD 

Read from this address retrieve data from RX 

FIFO 


0x0004 IIS_CLKD Integer clock divider 
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a m 
Address 


6.22.5.2 Register Descriptions 


6.22.5.2.1 liS_TXD 


Description: -Write data to this address initiates a character transmission through TX FIFO; Read 
from this address retrieve data from RX FIFO. 
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0x0000 IIS RTX register(0x0000_0000) IIS_TXD 


IIS_TXD 


Type R/W 


IIS_TXD 


Type R/W 


Field Name Type Reset Description 
Value 
IIS_TXD [31:0] R/W 32’hO Write data to this address initiates a character 
transmission through TX FIFO 
Read from this address retrieve data from RX FIFO 


6.22.5.2.2 liS_CLKD 


Description: Integer clock divider 


0x0004 Integer clock divider (Reset 0x0000_0003) IIS_CLKD 


Reserved 


Type 


IIS_CLKD 


Type IIS_CLKD 
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Field Name Type Reset Description 
Value 


IIS_CLKD [15:0] R/W 16’h3 Specify the clock ratio between iis_sck and clk_iis. 
IIS_CLKD = (clk_iis / (2 * iis_sck)) - 1 
And iis_sck = sample rate * channel number * 
channel length 
For example, if clk_iis runs at 76.8MHz, and IIS 
module is configured as 48K sample rate, 2 channel 
and 16-bit channel length, iis_sck should be 48K * 2 
* 16 = 1.536MHz, IIS_CLKD should be (76.8M / (2 * 
1.536M)) -1= 24 
Note: When work in the slave mode, the frequency of 
iis_sck depends on the IIS master, so the register 
IIS_CLKD is not used. 


6.22.5.2.3 liS_CTLO 
Description: IIS control register 


0x0008 Control register (Reset 0x0000_00C1) IIS_CTLO 


Reserved 


Type 


ll LR ual SY ia IIS Is SL 
Reserved CK_P C_SH RTX_MD BPCHN 
MD 


E EEEE nd eE 


PCM_EB [15] R/W 1’hO “1” : PCM mode 
“0” : IIS mode 
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SCK_REV [11] R/W 1’hO 


IS_LRCK_PH [10] R/W 
IS SYNC_MD R/W 


IS_IISC_SHRTE 


SCK inverse enable 


Active level of left / right 
channel 


“0” : low for left 
“1” : high for left 


Output LRCK or SYNC for IIS 
mode 


“O” : LRCK 


“1” : SYNC 


R/W T’hO “0” : MSB justified in IIS mode 
Long frame in PCM mode 
“1” : iis-compatible format in IIS 
mode 
Short frame in PCM mode 


“00” : idle mode 
“01” : receive mode 
“10” : transmit mode 


“11” : transmit and receive 


RTX_MD 
BPCHN 


IS_SLVD 
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Serial bit per channel 

“00” : 8 bits 

“01”: 16 bits 

“1x”: 32 bits 

“0”: IIS/PCM work as master 
“1”: IIS/PCM work as slave 


“1”: enable transmit data from 
LSB 
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“1” enable TX data shift out at 
clock neg-edge 


“1” enable RX data shift in at 
clock neg-edge 


6.22.5.2.4 liS_CTL1 
Description: IIS configure register 


0x000C Control reigster (Reset 0x0000_0000) IIS_CTL1 


Reserved 


Type 


IS_R IS_TX IS_FS IS_N 
XIOS IOST UM_ ITVL_LNUM 


pe 


IS_RXIOSTP [15] R/W Receive IO stop enable 
“1” : enalbe 


IS_TXIOSTP [14] R/W Transmit IO stop enable 


“1” : enable 


IS_FSCNT_EB Clock counter enable, for debug 
D “1”: enable 
IS_NUM_CNT Count clock for one 
“0” : Irck cycle 
“1” : sclk cycle 
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ITVL_NUM [11:0] 12’hO Used for timeout decision for 
slave mode 


If the slave has not sampled the 


edge of iis_sck in the interval 


(n*4+3)*Tclk_iis, slave will stop 
the receive process and send 
timeout interrupt 


6.22.5.2.5 liS_CTL2 
Description: IIS control register 


0x0010 Control register (Reset 0x0000_0021) IIS_CTL2 


Reserved 


Type 


PCM 
SYNC_POS _OE_ PCM_CYC PCM_SLOT 
EN 


SYNC_POS [15:11] R/W 5’hO SYNC position when working in 
DSP format: 
0: MSB is available on the 2" 
rising edge of SCK 
Channel length-1: MSB is 
available on the 1°" rising edge 
of SCK 


PCM_OE_EN [10] R/W T’hO “1” : Enable data oe change to 
low at falling edge of last bit 
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PCM_CYC [9:3] Pcm_cycle, used for multi_slot 
PCM 


PCM_SLOT [2:0] R/W 3’h1 Pcm_slot, used for multi_slot 
PCM 
“001”: slot O is used 
“010”: slot 1 is used 
“100”: slot 2 is used 
“011”: slot O and slot 1 are in 
use 


6.22.5.2.6 liS_CTL3 
Description: IIS RX FIFO FULL/EMPTY watermark value 


0x0014 RXF watermark (Reset 0x0000_0808) IIS_CTL3 
m 


Type 


kn ooo ia a 


Type 


cal A ic ca ia 
a A A i 
il a i sce 
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6.22.5.2.7 liS_INT_EN 
Description: IIS interrupt enable register 


0x0018 Interrupt enable (Reset 0x0000_0000) IIS_INT_EN 


Reserved 


Type 


TIME RX_O 
EMP 
FULL VEI Rese FULL Rese 
Reserved 
_INT T IN NT_E _INT rved 
NT. E NT. E 
T_EN 


Field Name R/W Reset Description 
Value 
TXF_EMPTY_INT_EN [7] R/W 1’hO Tx_fifo_empty interrupt 
enable 


RXF_FULL_INT_EN i ee Rx_fifo_full interrupt enable 

TIME_OUT_INT_EN [5] R/W 1’hO Slave mode timeout 
interrupt enable 

RX_OVF_INT_EN R/W 1’hO Rx_overrun_reg interrupt 
enable 


“ZO ee e ee 
TXF_FUL_INT_EN Tx_fifo_full interrupt enable 


RXF_EMPTY_INT_EN [1] R/W T’hO Rx_fifo_empty interrupt 
enable 


C | a 
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6.22.5.2.8 liS_INT_CLR 
Description: IIS interrupt clear register 


0x001C Interrupt clear (Reset 0x0000_0000) IIS_INT_CLR 
= 


Type 


TXF_ 
= FULL 
Reserved | 
_INT 
_CLR 


Field Name Reset Description 
Value 
TIME_OUT_INT_CLR Write “1” clear slave mode 
timeout interrupt 
RX_OVF_INT_CLR Write “1” clear 
Rx_overrun_reg interrupt 


esens aa a a 


TXF_FULL_INT_CLR Write “1” clear Tx_fifo_full 
interrupt 


RXF_EMPTY_INT_CLR Write “1” clear 
Rx_fifo_empty interrupt 


aE A 


6.22.5.2.9 liS_INT_RAW_STS 


Description: IIS interrupt raw status 
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0x0020 Raw status (Reset 0x0000_008A) IIS_INT_RAW_STS 


Reserved 


Type Reserved 


oOo g 


number of tx fifo data byte 
is less than the tx empty 
watermark value. Auto 
cleared when the condition 
disappears. 


RXF_FULL_RAW_STS Raw rxf_full interrupt.This 
bit is set when the number 
of rx fifo data byte is larger 
than the rx full watermark 
value. Auto cleared when 
the condition disappears. 


TIME_OUT_RAW_STS Raw slave mode time out 
interrupt 


RX_OVF_RAW_STS 1’hO Raw Rx_overrun_reg 
interrupt 


TX_FIFO_EMPTY_W a a a Txf_empty_w(for debug) 
TXF_FULL_RAW_STS Sr ee Raw Tx_fifo_full interrupt 
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RXF_EMPTY_RAW_STS [1] Raw rx_fifo_empty 
interrupt 


RX_FIFO_FULL_R ee ee] Rxf_full_r(for debug) 


6.22.5.2.10 lIS_INT_MASK_STS 
Description: IIS interrupt mask status 


0x0024 Mask status (Reset 0x0000_0000) IIS_INT_MASK_STS 
Ba 


Type Reserved 


, Oo 


Description 


Txf_empty interrupt mask 
status. 


RXF_FULL_MASK_STS Rxf_full interrupt mask 
status. 


TIME_OUT_MASK_STS Slave mode time out 
interrupt mask status 


RX_OVF_MASK_STS Rx_overrun_reg interrupt 
mask status 


ba e a T E 
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TX_FIFO_FULL_MASK_STS Tx_fifo_full interrupt mask 
status 


RX_FIFO_EMPTY_MASK_STS Rx_fifo_empty interrupt 


mask status 


LA A 


6.22.5.2.11 IIS _STS1 
Description: IIS RX FIFO write address and read address 


0x0028 RXF address (Reset 0x0000_0000) IIS_STS1 
-a 


Type 


| o A c 


Type 


a 
e e e 
oF a 
b> a I al ean 


6.22.5.2.12 IIS_STS2 


Description: IIS status register 
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0x002C Status register (Reset Ox0000_10AA) IIS_STS2 


Reserved 


Type 


TXF_ 
IIS_L IIS_C IS B lIS_D 
Reserved REAL EMP 
FULL FULL 
FULL FULL 


Er ll + a 
ee ee 
i 
ja al Oy ac tn 
a 
a L a ba 


TXF_REALEMPTY [7] 1’h1 TX FIFO is real empty. TX FIFO 
has no data 

TXF_REALFULL 1’hO TX FIFO is real full.(not relates 
to register TXF_FULL_THLD) 

RXF_REALEMPTY [5] T’h1 RX FIFO is real empty. RX FIFO 
has no data 

RXF_REALFULL T’hO RX FIFO is real full.(not relates 
to register RXF_FULL_THLD) 


TXF_EMPTY [3] T’h1 This bit is set when the 
number of TX FIFO data byte is 
less than the TX empty 
watermark value. Auto cleared 
when the condition 
disappears. 
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TXF_FULL "hO This bit is set when the 
number of TX FIFO data byte is 
larger than the TX full 
watermark value. Auto cleared 
when the condition 
disappears. 

RXF_EMPTY This bit is set when the 
number of RX FIFO data byte is 
less than the RX empty 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 


RXF_FULL 1’hO This bit is set when the 
number of RX FIFO data byte is 
larger than the RX full 
watermark value. Auto cleared 
when the condition 
disappears. 


6.22.5.2.13 lIS_STS3 
Description: IIS status register 


0x0030 Status register(Reset 0x0000_0000) IIS_STS3 
ee 


Type 


LRCKCNT 


Type 


LRCKCNT [15:0] 16’hO Number of clk_iis ae per SCK 
cycle or LRCK cycle , depends 
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6.22.5.2.14  IIS_DSPWAIT 
Description: This register is used for DSP control 


0x0034 Control register(Reset 0x0000_0001) IIS_DSPWAIT 
e 


Type 


IIS_B 
TX_D RX_D 
TX_DATA_SW RX_DATA_SW 
Reserved MOD IIS_DSPWAIT 


aaa 


IIS_BUS MODE | [10] R/W 1’hO O: iis use 32bit APB bus, 
1: iis use 16bit APB bus 


TX_DATA_SWT R/W 2’hO TX FIFO write data endian for : 
0: = wdata[31:0] (APB wdata) 
1: ={wdata[7:0], wdata[15:8], 
wdata[23:16], wdata[31:24]} 
(APB wdata) 
{wdata[15:0],wdata[31:16]} 
(ABP wdata) 


RX_DATA_SWT | [7:6] R/W 2’hO RX FIFO read data endian for 
APB rdata : 
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= rdata[31:0] (FIFO read 
= 

1: =rdata[7:0], rdata[15:8], 
rdata[23:16], rdata[31:24]} 
2: = {rdata[15:0],rdata[31:16]} 


TX_DMA_SEL TX DMA request type select: 


0: request auto clear or by ack 
feed back from DMA 


1: request clear only by ack 
feed back from DMA 


RX_DMA_SEL RX DMA request type select: 


0: request auto clear or by ack 
feed back from DMA 


1: request clear only by ack 
feed back from DMA 


IIS_DSPWAIT : This register is used for DSP 
control 


6.22.5.2.15 IIS CTL4 
Description: IIS TX FIFO full/empty watermark register 


0x0038 TXF watermark (Reset 0x0000_0808) IIS_CTL4 


Reserved 


Type 


| n oo PHAS al 


Type R/W R/W 
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TXF_EMPTY_THLD | [12:8] TX FIFO data empty threshold 


TXF_FULL_THLD Lae ae TX FIFO data full threshold 


6.22.5.2.16 lIS_STS4 
Description: IIS TXF FIFO write address and read address 


0x003C TXF address (Reset 0x0000_0000) IIS_STS4 


Reserved 


Type 


Reserved TXF_WR_ADDR Reserved TXF_RD_ADDR 


Type 


anda lk i el rae 
oe e | 
il, Al A A 
bes a A A el 


6.22.5.2.17 IIS_CTL5 


Description: IIS slave dummy bit mode control register 
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0x0040 TXF watermark (Reset 0x0000_0000) IIS_CTL4 


Reserved 


Type 


m o 


Field Name R/W | Reset | Description 
Value 


al al O OE 


IIS_DUMMY_DEBUG [7] R/W | 1’hO 1: when IIS_CTL5[5]=1. 
0: others. 
Note: iis working on fraction mode1, 
IIS_ DUMMY_DEBUG is set to 1. 


IIS_CLK_DVDR_CLR eee | Only used for debug. 


IIS_CLK_DVDR_MD1 [5] R/W | 1’hO For only IIS master mode, this bit is used to 
select output serial clock mode. 
O: iis_sck is integrally divided from clk_iis. Refer 
to IIS_CLKD for detailed. 
1: iis_sck is fractionally divided from clk_iis. 
iis_sck = 1/2 * clk_iis / (IIS_CLKD + 1) 
iis_sck * (IIS_CLKM / IIS_CLKN) = target sample 
rate * channel number * channel length 
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IIS_SCK_AON iis_sck always-on enable bit in master mode. 
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Note1: the frequency of iis_sck is fixed. But the 
actual sample rate is variable, and only average 
is target sample rate. 


Note2: if IIS_CLK_DVDR_MD1 is 1, 
IIS_CLK_DVDR_MDO must be 0. 


Note3: IIS_CLKM must be not more than 
IIS_CLKN. 


Note4: Compared with MDO, the advantage of 
MD1 is that iis_sck is fixed, but the 
disadvantage is that the jitter of sample rate is 
higher. MDO is preferred normally except 
system needs fixed iis_sck. 


For IIS/PCM master mode, this bit is used to 
select output serial clock mode. 


O: iis_sck is integrally divided from clk_iis. Refer 
to IIS_CLKD for detailed. 


1: iis_sck is fractionally divided from clk_iis. 


target iis_sck = 1/2 * clk_iis * (IIS_CLKM/ 
IIS_CLKN) 


target iis_sck = sample rate * channel number * 
channel length 


Note1: the actual frequency of iis_sck is 
variable, and only average is target frequency. 
Because of this variability, the iis_Irck 
frequency is also variable, and only average is 
target sample rate. 


Note2: if IIS_CLK_DVDR_MDO is 1, 
IIS_CLK_DVDR_MD1 must be 0. 


Note3: IIS_CLKM must be not more than 
IIS_CLKN. 


GU SPREADTRUM . SC7731E Design Specification 


O: serial clock is issued only during RX/TX 
Py]. 1: serial clock is always-on 
ee eee | 

ball 


1’hO 
IIS_SCK_ DUMMY_MODEO Dummy mode for IIS justified mode 


6.22.5.2.18 IIS CLKML 
Description: Fraction clock divider: M[15:0] 


0x0050 Fraction clock divider: M[15:0] (Reset 0x0000_0000) IIS_CLKML 
Ba 


Type 


IS_CLKML 


Type R/W 


Field Name Type Reset Description 
Value 
IIS_CLKML [15:0] R/W 16’hO Specify the low 16 bits of fraction clock divider M 
(M[15:0]) 


6.22.5.2.19 IIS_CLKMH 


Description: Fraction clock divider: M[21:16] 
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0x0054 Fraction clock divider: M[21:16] (Reset Ox0000_0000) IIS_CLKMH 


Reserved 


Type 


Reserved IIS_CLKMH 


Type R/W 


Field Name Type Reset Description 
Value 
IIS_CLKMH [5:0] R/W Specify the high 6 bits of fraction clock divider M 
(M[21:16]) 


6.22.5.2.20  IIS_CLKNL 


Description: Fraction clock divider: N[15:0] 


0x0058 Fraction clock divider: N[15:0] (Reset 0x0000_0000) IIS_CLKNL 
B 


Type 


IIS_CLKNL 


Type R/W 


Field Name Type Reset Description 
Value 
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IIS_CLKNL [15:0] R/W 16’hO Specify the low 16 bits of fraction clock divider N 
(N[15:0]) 


6.22.5.2.21 IIS CLKNH 
Description: Fraction clock divider: N[21:16] 


0x005C Fraction clock divider: N[21:16] (Reset 0x0000_0000) IIS_CLKNH 
Ba 


Type 


ka 


Type R/W 


Field Name Type Reset Description 
Value 
IIS_CLKNH [5:0] R/W 6’hO Specify the high 6 bits of fraction clock divider N 
(N[21:16]) 


6.22.6 Application Notes 


6.22.6.1 IIS Program examples 
1. Justified format, master, 16 bits per-channel, LRCK low for left, Program control register: 


iis_clkd = 32’0000_000a 
iis_ctlO = 32’h0000_08d1 
iis_ctl1 = 32’h0000_0f11 
iis_ctl2 = 32’h0000_0000 


2. IIS format, master , 8 bits per-channel, LRCK high for left,Program control register: 


iis_clkd = 32’0000_000a 
iis_ctlO = 32’h0000_0dc1 
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iis_ctl1 = 32’h0000_0f11 
iis_ctl2 = 32’°h0000_0000 


3. DSP (sync) format, master, 16 bits per-channel, MSB is available on the 1st rising edge, Program 
control register 


iis_clkd = 32’0000_000a 
iis_ctlO = 32’h0000_0ad1 
iis_ctl1 = 32’h0000_0f11 
iis_ctl2 = 32’h0000_0000 


4. DSP format, master, 16 bits per-channel, MSB is available on the 1st rising edge , Program control 
register: 


iis_clkd = 32’0000_000a 
iis_ctlO = 32’h0000_0ed1 
iis_ctl1 = 32’h0000_3f11 
iis_ctl2 = 32’h0000_ 7800 


5. Justified mode, slave, 8 bits per-channel, enable clock counter, Program control register: 


iis_ctlO = 32’h0000_08c9 
iis_ctl1 = 32’h0000_3f22 
iis_ctl2 = 32’h0000_0000 


6.22.6.2 PCM program examples 
Setting IIS_CTLO register bit[15] to “1” enables IIS module working in PCM mode. 


1. Long Frame format, master, 8 bits per-channel, RX at falling edge, TX at rising edge, Program 
control register: 


iis_clkd = 32’0000_000a 
iis_ctlO = 32’h0000_80c1 
iis_ctl1 = 32’h0000_0f11 
iis_ctl2 = 32’h0000_0001 


2. Short Frame format, master, 8 bits per-channel, 


iis_clkd = 32’0000_000a 
iis_ctlO = 32’h0000_81c1 
iis_ctl1 = 32’h0000_0f11 
iis_ctl2 = 32’h0000_0001 


3. Multi-cycle format, master, 8 bits per-channel, pcm_oe=1,pcm_cyc=1, slotO is occupied 


iis_clkd = 32’0000_000a 
iis_ctlO = 32’h0000_80c1 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1092 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GF SPREADTRUM SC7731E Design Specification 


iis_ctl1 = 32’h0000_0f11 
iis_ctl2 = 32°h0000_0409 


4. Muti-cycle format, master, 8 bits per-channel, pcm_cyc=2, slotO and slot1 are occupied 


iis_clkd = 32’0000_000a 
iis_ctlO = 32’h0000_80c1 
iis_ctl1 = 32’h0000_0f11 
iis_ctl2 = 32’h0000_0013 


5. Long frame format, slave, 16 bits per-channel, enable clock count, 


iis_ctlO = 32’h0000_80c9 
iis_ctl1 = 32’h0000_3f11 
iis_ctl2 = 32’h0000_0001 


6. Short frame format, slave, 16 bits per-channel, enable clock count, 


iis_ctl0 = 32’h0000_81cd 
iis_ctl1 = 32’h0000_3a1 
iis_ctl2 = 32’h0000_0001 


6.22.6.3 Clock dividing modes 


In master mode, the IIS serial clock iis_sck is sent from the IIS module, and this clock is divided from 
clk_iis. IIS module provides three modes for clock dividing. 


Integer clock dividing mode 

Both IIS and PCM master support this mode. 

This mode can be used only if iis_sck is integrally divided from clk_iis. 

Mode enable: IIS_CLK_DVDR_MDO0 = 0 and IIS_CLK_DVDR_MD1 = 0 

Only IIS_CLKD is used for dividing; IIS_CLKM and IIS_CLKN are DON’T CARE. 

IIS_CLKD = (clk_iis / (2 * iis_sck)) - 1; iis_sck = sample rate * channel number * channel length 


For example, if clk iis runs at 153.6MHz, and IIS module is configured as 48K sample rate, 2 channel 
and 16-bit channel length, iis_sck should be 48K * 2 * 16 = 1.536MHz, IIS_CLKD should be (153.6M / 
(2 * 1.536M)) - 1 = 49 


Fraction clock dividing modeO 
Both IIS and PCM master support this mode. 


In this mode, the actual frequency of iis_sck is variable, and only average is target frequency. Because 
of this variability, the iis_Irck frequency is also variable, and only average is target sample rate. 


Mode enable: IIS_-CLK_DVDR_MD0 = 1 and IIS_CLK_DVDR_MD1 = 0 
IIS_CLKM and CLKN are used for dividing; but IIS_CLKD is DON’T CARE. 


IIS_CLKM /IIS_CLKN = 2 * (target iis_sck) / clk_iis; (target iis_sck) = sample rate * channel number * 
channel length 


IIS_CLKM = 2 * sample rate (Hz) * channel number * channel length / 100 
IIS_CLKN = clk_iis (Hz) / 100 
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For example, if clk_iis runs at 153.6MHz, and IIS module is configured as 44.1K sample rate, 2 
channel and 16-bit channel length, IIS_CLKM = 2 * 44100 * 2 * 16 / 100 = 28224, IIS_CLKN = 
153600000 / 100 = 1536000. 


Fraction clock dividing mode1 
Only IIS master supports this mode. 


In this mode, the frequency of iis_sck is fixed. But the actual sample rate is variable, and only average 
is target sample rate. 


Compared with MDO, the advantage of MD1 is that iis_sck is fixed, but the disadvantage is that the 
jitter of sample rate is higher. 


Mode enable: IIS_CLK_DVDR_MDO0O = 0 and IIS_CLK_DVDR_MD1 = 1 

IIS_CLKM, CLKN and CLKD are used for dividing. 

IIS_CLKD = (clk_iis / (2 * iis_sck)) — 1 

IIS_CLKM / IIS_CLKN = (target sample rate) * channel number * channel length / iis _sck; IIS_CLKM 
must be not more than IIS_CLKN. 

IIS_CLKM = 2 * (IIS_CLKD + 1) * (target sample rate) * channel number * channel length / 100 
IIS_CLKN = clk_iis / 100 


The iis_sck (or IIS_CLKD) should be decided by software. iis_sck must be not lower than ((target 
sample rate) * channel number * channel length). And iis_sck should be not too high for timing issue. 
Usually iis_sck is a little bit higher than ((target sample rate) * channel number * channel length). 


For example, if clk_iis runs at 153.6MHz, and IIS module is configured as 44.1K sample rate, 2 
channel and 16-bit channel length. Firstly, we choose iis_sck as 153.6M / (2 * (44 + 1)) = 
1.706667MHz because ((target sample rate) * channel number * channel length) = 1.4112MHz and 
1.706667MH2z is a little bit higher than 1.4112MHz. IIS_CLKD = 44, IIS_CLKM = 2 * (44 + 1) * 44100 * 
2* 16/100 = 1270080, IIS_CLKN = 153600000 / 100 = 1536000. 


Some guidelines for clock dividing modes 


Integer clock dividing mode is preferred if possible, because this mode has fixed serial clock frequency 
and fixed sample rate. 


If iis_sck cannot be integrally divided from clk_iis, we choose fraction clock dividing modes. If system 
needs fixed serial clock frequency, mode1 is chosen. Otherwise mode0 is preferred for small sample 
rate jitter. 


IIS master supports both modeO and mode1, and PCM master supports only mode0. 


The frequency options of clk_iis depend on different chips. But 153.6MHz is always preferred because 
this frequency can be divided integrally to support 48K, 24K, 12K, 32K, 16K and 8K sample rate. 


Fraction clock divide mode1 configure 


Table 6-20 IIS configure for fraction clock divide 

MDO, MSB-justified Master Slave 

IIS_CTL[5] 0 x(don’t care) 

IIS_CTL[4] 1 x(don’t care) 

NS _CTL[1] x(don’t care) x(don’t care) 

IIS_CTL[0] x(don't care) x(don’t care) 

MDO, compatible Master Slave 

IIS_CTL[5] 0 x(don’t care) 
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IIS_CTL[4] 1 x(don’t care) 

IIS_CTL[1] x(don’t care) x(don’t care) 

IIS_CTL[0] x(don’t care) x(don’t care) 

MD1, MSB-justified Master Slave 

IIS_CTL[5] 1 x(don’t care) 

NS _CTL[4] 0 x(don’t care) 

IIS_CTL[1] x(don’t care) 0 

IIS_CTL[0] x(don’t care) 1 

MD1, compatible Master Slave 

IIS_CTL[5] 1 x(don’t care) 

IIS_CTL[4] 0 x(don’t care) 

NS _CTL[1] x(don’t care) 1 

IIS_CTL[0] x(don’t care) 0 

Table 6-21 iis_clk confiugure suggestion 
iis mode rate width clk_iis 

compatible 192k 32 153.6M (Suggest) 
compatible 192k 32 128M (Suggest) 
compatible 192k 32 80M(Not Suggested) 
compatible 192k 32 26M(Not Suggested) 
compatible 192k 16 153.6M (Suggest) 
compatible 192k 16 128M (Suggest) 
compatible 192k 16 80M (Suggest) 
compatible 192k 16 26M(Not Suggested) 
compatible 192k 8 153.6M 
compatible 192k 8 128M 
compatible 192k 80M 
compatible 192k 26M 
compatible 44.1k 32 153.6M 
compatible 44.1k 32 128M 
compatible 44.1k 32 80M 
compatible 44.1k 32 26M 
compatible 44.1k 16 153.6M 
compatible 44.1k 16 128M 
compatible 44.1k 16 80M 
compatible 44.1k 16 26M 
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compatible 44.1k 8 153.6M 

compatible 44.1k 8 128M 

compatible 44.1k 8 80M 

compatible 44.1k 8 26M 
Justified 192k 32 153.6M(Suggest) 
Justified 192k 32 128M (Suggest) 
Justified 192k 32 80M (Not Suggested) 
Justified 192k 32 26M(Not Suggested) 
Justified 192k 16 153.6M(Suggest) 
Justified 192k 16 128M(Suggest) 
Justified 192k 16 80M (Suggest) 
Justified 192k 16 26M(Not Suggested) 
Justified 192k 153.6M 
Justified 192k 128M 
Justified 192k 80M 
Justified 192k 26M 
Justified 44.1k 32 153.6M 
Justified 44.1k 32 128M 
Justified 44.1k 32 80M 
Justified 44.1k 32 26M 
Justified 44.1k 16 153.6M 
Justified 44.1k 16 128M 
Justified 44.1k 16 80M 
Justified 44.1k 16 26M 
Justified 44.1k 8 153.6M 
Justified 44.1k 8 128M 
Justified 44.1k 8 80M 
Justified 44.1k 8 26M 

Note : 


In IIS fraction clock divide mode1, clk_iis frequency should be higher when bit clock is fast. 


6.22.6.4 Working mode examples 
DMA mode,PCM,Slave, 16bit 

iis_clkd = 32’0000_000a 

iis_ctlO = 32’h0000_c3d9 

iis_ctl1 = 32’h0000_0f11 

iis_ctl2 = 32’hO0000_0001 

iis_ctl3 = 32’hO000_OfOf (threshold is half volume of buffer) 
iis_int_en=32’h0000_0036 

Interrupt mode,PCM,slave, 1 6bit 

iis_clkd = 32’0000_000a 

iis_ctlO = 32’h0000_83d9 

iis_ctl1 = 32’h0000_0f11 
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iis_ctl2 = 32’h0000_0001 
iis_ctl3 = 32’hO000_OfOf (threshold is half volume of buffer) 
iis_int_en=32’h0000_OO0f6 


note : iis is same configuration as pcm mode. 


6.22.6.5 Debug tips 


To ensure that it is working well, the first step is to test iis_sck, iis_Irck , iis_di, iis_do using scope or 
by observing state of IIS_STS2. 


In the iis mode, iis_Irck changes periodically, and high/low duty ratio is 50%.In the pcm mode, iis_Irck 
is a periodical pulse. 


If iis_sck , iis_Irck, iis_di, iis_do is nomal, then you can operate IIS_TXD. Transmitting a word by 
writing data to IIS_TXD in one side(e.g transmitter). Observe the result by reading data from IIS_TXD 
in another side(e.g receiver). 


iis working on fraction mode1 and channel width = 32bit, IIS_DUMMY_DEBUG is set to be 1. And in 
other cases, IIS_DUMMY_DEBUG should set to be 0. IIS_DUMMY_DEBUG bit is added from r5p0 
v091 and later versions. It mainly solve bugs when transmitting width is 32 bit, sample rate is 192k. In 
this case, slave will write receiving data to FIFO twice and send msb bit too early in versions older 
than r5p0 v091. 


6.23 12C Interface 


Base Addr Range Addr Map Description 


0x7060_0000 ~ 0x706F_FFFF AP 12C1 
0x7070_0000 ~ 0x707F_FFFF AP 12C2 


6.23.1 Overview 
12C: Inter-Integrated Circuit 


2 wire serial system is a two-wire, bi-directional serial bus that provides a simple and 
efficient method of data exchange between devices. It is most suitable for applications 
requiring occasional communication over a short distance between many devices. 


The interface defines 3 transmission speeds: 


Standard mode: 100 Kbps 
Fast mode: 400 Kbps 
High-speed mode: 3.4Mbps 
DMA mode 
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6.23.2 Features 


12C features list 


Software programmable clock frequency 

Interrupt driven data-transfers 

Start/Stop/Repeated Start/Acknowledge generation 

Supports Clock Stretching/Wait state generation 

Single Master Operation 

normal ,fast and High-speed modes are supported in this design 

Software programmable duty ratio of clock frequency are supported in this design 
separate data and command register, Read and write data use the same FIFO 


according to different communication frequency, Start/stop setup and hold, stop 
hold timing can adjust 


© Support DMA operation mode; 


6.23.3 Signal Description 


The 2 wire serial interface uses a serial data line (SDA) and a serial clock line (SCL) for data transfers. 
All devices connected to these two signals must have open drain or open collector outputs. Both lines 
must be pulled-up to VCC by external resistors. The tri-state buffers for the SCL and SDA lines have 
to be added at a higher hierarchical level. 


Connections should be made according to the following figure: 


scl_in 

SCL 
scl_out 
sda_in 

SDA 
sda_out 


Figure 6-106 12C PAD connection 


6.23.4 Function Description 


APB 


scl_in 


sda_in 
I2C module 


scl_out INT 
sda_out 
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Figure 6-107 12C system diagram 


6.23.4.1 System Configuration 


The 2 wire serial system uses a Serial data line (SDA) and a serial clock line (SCL) for data transfers. 
All devices connected to these two signals must have open drain or open collector outputs. The logic 
AND function is exercised on both lines with external pull-up resistors. 


The 2 wire serial controller implemented here is a single master device; therefore it starts generating a 
clock as soon as it is enabled. The user should program this register to the desired value before 
starting any transfers. 


Data is transmitted synchronously to SCL on the SDA line on a byte-by-byte basis. Each data byte is 8 
bits long. There is one SCL clock pulse for each data bit with the MSB being transmitted first. There is 
an acknowledge bit following each transferred byte. Each bit is sampled during the high period of SCL; 
therefore the SDA line may be changed only during the low period of SCL and must be held stable 
during the high period of SCL. A transition on the SDA line while SCL is high is interpreted as a 
command (START or STOP command). 


6.23.4.2 Wire Serial Protocol 
Normally, a standard communication consists of four parts: 
@ = START signal generation 
@ Slave address transfer 
© Data transfer 
© STOP signal generation 


MSB acknowledgement acknowledgement | Sr 
signal from slave signal from receiver | 
byte complete, | 
interrupt within slave | 
clock line held low while 
interrupts are serviced l 
SCL sS | Sr 
or 1 2 = ) or 
Sr 7 P 
L— I ACK a | 
START or STOP or 
repeated START repeated START 


condition condition 


Figure 6-108 Data transfer on the I2C-bus 
1. START signal 


When the bus is free/idle, that is no master device is engaging the bus (both SCL and SDA lines are 
high), a master can initiate a transfer by sending a START signal. A START signal is defined as a 
high-to-low transition of SDA while SCL is high. The START signal denotes the beginning of a new 
data transfer. 


A repeated START is a START signal without first generating a STOP signal. The master uses this 
method to communicate with another slave or the same slave in a different transfer direction (e.g. 
writing to device to reading from device) without releasing the bus. 


The controller generates a START signal when the start bit in the i2c_ctl Register is set and the read 
or write bits are set. Depending on the current status of the SCL line a START or Repeated START is 
generated. 
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2. Slave Address Transfer 


The first byte of data transferred by the master immediately after the START signal is the slave 
address. This is a seven-bit calling address followed by a RW bit. The RW bit signals the slave data 
transfer direction. No two slaves in the system can have the same address. Only the slave with an 
address that matches the one transmitted by the master will respond by returning an acknowledge bit 
by pulling the SDA low at the 9th SCL clock cycle. 


The controller treats a Slave Address Transfer as any other write action. Store the slave device’s 
address in the i2c_addr_cfg register. The controller will then transfer the slave address on the bus. 


3. Data Transfer 


Once successful slave addressing is achieved, the data transfer can proceed on a byte-by-byte basis 
in the direction specified by the RW bit sent by the master. Each transferred byte is followed by an 
acknowledge bit on the 9th SCL clock cycle. If the slave signals a No Acknowledge (NACK), the 
master can generate a STOP signal to abort the data transfer or generate a repeated START signal 
and start a new transfer cycle. 


If the master, as the receiving device, does not acknowledge the slave, the slave releases the SDA 
line for the master to generate a STOP or repeated START signal. 


For writing data to a slave, store the data to transmit in the fifo by i2c_tx register write . For reading 
data from a slave, set the read bit. When the transfer is done, an interrupt is generated to MCU. Read 
data from the i2c_rx register.. 


3. STOP signal 


The master can terminate the communication by generating a STOP signal. A STOP signal is defined 
as a low-to-high transition of SDA while SCL is at logical ‘1’. 


6.23.4.3 Arbitration Procedure 


Since the 2 wire serial controller supports single master configurations only, no Arbitration logic is 
added to the controller. Only clock synchronization is supported since slave devices can use this 
mechanism for clock stretching. 


1. Clock Synchronization 


Since the logical AND function is performed on the signals, a high to low transition on SCL or SDA 
affect all devices connected to the bus. The SCL clock signal can be synchronized between multiple 
masters using this feature. Each device starts counting its SCL low period when the current master 
drives SCL low. Once a device’s clock has gone low, it holds the SCL line low until the clock high state 
is reached. 


start counting 
wait HIGH period 
m— 


CLK 
1 
- counter -4 
LK Pa reset 
SCL 
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Figure 6-109 Clock synchronization during the arbitration procedure 


2. Clock Stretching 


Slave devices can use the clock synchronization mechanism to slow down the transfer bit rate. After 
the master has driven SCL low the slave can drive SCL low for the required period and then release it. 
If the slave’s SCL low period is greater than the master’s SCL low period, the resulting SCL bus signal 
low period is stretched, thus inserting wait-states. 


6.23.4.4 Timing Prameters 


SCL 


ts ccs! 
HIGH SU;STA | sr 


S HD;DAT 


Figure 6-110 12C timing diagram 


Standard mode Fast mode 
Parameter Description 
fSCL SCL clock frequency 100 kHz 400 kHz 


Hold time (repeated) START 
condition. After this period, 
tHD;STA ; f 4.0 us 0.6 us 
the first clock pulse is 
generated 


Ew LOW period of the SCL clock fa | 7 us cca a a 


Set-up time for a repeated 
tSU;STA c 4.7 us 0.6 us 

START condition 
tHD;DAT Data hold time | ee ka 45 us Eka 
a AE ed a a 


Rise time of both SDA and 
1000 ns 300 ns 
SCL signals 
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SCL signals 


Set-up time for STOP 
tSU;STO y 
condition 


foun Bus free time between a 
STOP and START condition 
Capacitive load for each bus 
line 


6.23.4.5 DMA flow 


12c master support DMA operation: 


> DMASEND 
start DMA transmission, Configure i2c_count register to determine the number of transmission, 
configure i2c_ctl[15:12] to set tx_fifo empty threshold, once Fifo’s empty condition is meet, 
dma_tx_req will be valid and note DMA send data to i2c. After dma transfer enough data, dma send 
the dma_tx_ack signal to end the request of send; At the same time the i2c begin transmitting data. 
When the fifo is empty again,request to send again. 


> DMARECEIVE 
start DMA transmission, Configure i2c_count register to determine the number of receive, configure 
i2c_ctl[19:16] to set rx_fifo full threshold, once Fifo’s full condition is meet, dma_rx_req will be valid 
and note DMA receive data from i2c. After dma receive enough data, dma send the dma_rx_ack 
signal to end the request of receive. When the fifo is full again,request to send again. 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1102 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC7731E Design Specification 


Dma_tx_req | 


Dma_tx_ack 


Dma_rx_req nan 


Dma_rx_ack 


Figure 6-111 DMA transmission mode 


6.23.5 Control Registers 


6.23.5.1 Memory map 
Base address: 0x00000000 


ee 
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6.23.5.2 I2C_CTL 


0x00000000 i2c_ctl(Ox00088000) 12C_CTL 
Pe Uc cal cll he i el a a lla 


stp_ i 
Reserved fifo_af_lvl 


ka 


i2c_ctl 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


stp_en [20] RW NA 0:i2c last byte transmit excute stop 
operation; 1: i2c 
last byte transmit don't excute stop 
operation; 


fifo_af_lvl [19: 16] RX FIFO data full threshold 


I2c_ 
i2c_ full_ 
fifo_ae_lvl dma inte ae i 
nten PP T 


a a 
ee T E a 


I2c_ — | opt Da ia SCL frequency calculation modifies 
option. 
1: (freq_i2c/4*freq_scl)-1 = prescale 
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ee 

i2c_out_opt 7] Output Modify Option. 

a a a a 0: enable , 1 : no enable. 

i2c_trim_opt RW Clock duty ratio modify option 
aa 


a L L L L can 


i2c_mode [3] RW i2c operation mode: 
1: i2c read operation; 0: i2c write 
operation; 

| en GE ees module enable 


a pepo i2c interrupt enable 


6.23.5.3 I2C_ADDR_CFG 


0x00000004 i2c_addr_cfg(0x00000000) 12C_ADDR_CFG 


bese [a il Dc De ai A 


Reserved 


Type 


PR a a a 
fe ia Ee ce ed a i al 


- — 


iis a 
= ee oe 


i2c_addr_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ieee pepo i2c device_address 
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i a 


6.23.5.4 I2C_COUNT 


0x00000008 i2c_count(0x00000000) 12C_COUNT 


Eea eR cl ft Ua UR eae 


Reserved 


Type 


ec se cil ic Fl i aE 
a a O 


Type RW 


i2c_count 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


6.23.5.5 I2C_RX 


0x0000000C i2c_receive(Ox000000xx) 12C_RX 


ic lil cel el lied Di T lee 


Reserved 


Type 


is (sl il Ml Fc Ma eS Ea al 


Reserved i2c_rx 


‘ii [—[—_ € 
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i2c_receive 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i2c_rx [7: 0] Lane i2c receive Se 
OOxx 


6.23.5.6 12C_TX 


0x00000010 i2c_tx(0x00000000) 12C_TX 


E i Di fie Fe cl Fa cs A 


Reserved 


Type 


ec (Bg (ee a a 
oa 


Type 


a nn NMNNNNNNM 


i2c_tx 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E E ee as 
Si ica (a a 


6.23.5.7 I2C_STATUS 


0x00000014 i2c_status(0x00310008) 12C_STATUS 


me O o eO e ee ee 
Mi e tx 
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E 
e E 
eee CE E 


fif fifo_ i2c_ i2c_ 
OL 
i2c_status fifo_addr_w fifo_addr_r ; 

full int 


Ea 


i2c_status 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a N 
= ep eepe 
ER GALADA C ini 
ish La oil 6 [AD hte 
aad a at E 


Dc ae [16] fifo almost empty base empty 
threshold 


e _status Key No i i work status (ie clei ere: | 


ESE [PEW pe eee ——— 
en 
fo A Ll iE lc 
baer ia D Loli cll hl I lic 


i2c_int [2] RW NA I2c interrupt status : 
1 :write or read operation finished 
interrupt. 
0: no interrupt. 
Write or read interrupt when whole 
write or read operation complete . The 
interrupt is set by hardware. The flag 
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must be cleared by software. In order 
to clear the flag bit, "O" must be 
writeten to this bit. Writing a '1' to 

"j2c_int" bit does not change value of 
the "i2c_int". 


i2c received acknowledge value.The 
value is set by hardware. The flag must 
be cleared by software. In order to 
clear the flag bit, "0" must be writeten 
to this bit. Writing a '1' to "i2c_rx_ack" 
bit does not change value of the 
"j2c_rx_ack". 


a eee 


6.23.5.8 I2C_HSMODE_CFG 


0x00000018 i2c_hs_mode_cfg(0x00000000) 


Reserved 


12C_HSMODE_CFG 


HS_dividor1 


Fee il el (carl Da E i ca (ci Uc le 


Type 


hs_mode 


Pe [ical ee Ke [cl fe (Ba T A T A 


eee HS_dividorO 


i2c_hs_mode_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


: alll - ; eT 
— B O 


ee eee 


HS mode dividor for auto reload to 
adjust clock divide factor map to 
i2c_dividorO[23:16] 


HS mode dividor for auto reload to 
adjust clock divide factor map to 
i2c_dividorO[15:8] 
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6.23.5.9 I2C_VERSION 


0x0000001C i2c_version(0x00000800) 12C_VERSION 


Reserved 


maa lc a MF calla 
Type 


Pc (Ba (Fa os a a a 


i2c_version 


Type 


i2c_version 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


[15:0] WS) 0x800 This register indicates the version of 
this IP 


6.23.5.10 ADDR_DVDO 


0x00000020 i2c_dividor0(0x003D003D) ADDR_DVDO 


fee ee eel ee Fe 


i2c_high_dvdO 


Type RW 


cal DS, Sl a al cal LI 
bee i FM E UR ee 


i2c_low_dvdO 


Type RW 


i2c_dividorO 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


i2c al dvdO W =| hoa alll clock oe phase dividor[15:0],default 


oe 0x3D 


i2c_| ania dvd0O [15: baie jv fos foe clock low phase dividor[15:0],default is 
0x3D 


6.23.5.11 ADDR_DVD1 


0x00000024 i2c_dividor1(0x00000000) ADDR_DVD1 


fat fd fc Fa ee ae Us Un nd 


i2c_high_dvd1 


Type 


i2c_low_dvd1 


i2c_dividor1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
i2c_high_dvd1 [31:16] | RW NA clock high phase dividor [25:16], 
default is 0x0 
i2c_low_dvd1i [15: 0] RW NA clock low phase dividor [25:16], 
default is 0x0 


Note: 


Change the value of prescale register no need clock duty ratio modify .Due to the 
structure of the I2C interface, the controller uses “4*SCL” clock internally. 


Example: 
PCLK = 26MHz, desired SCL = 100khz, I2c_dvd_opt=0 
Low_level = (2* i2c_low_dvd+ 8)/26M; 

High_level = ( 2* i2c_high_dvd+ 8)/26M; 


Low_level > Tlow(min); 

High_level > Thigh(min); 

Low_level + High_level =1/100K; 
i2c_low_dvd =0x3D; i2c_high_dvd =0x3D; 
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Example: PCLK = 153.6MHz, desired SCL = 3.4M, 
i2c_low_dvd =0x10; i2c_high_dvd =0x04; 


PCLK = 26MHz, desired SCL = 100khz, I2c_dvd_opt=1 
Low_level = (2* i2c_low_dvd+ 2)/26M; 
High_level = ( 2* i2c_high_dvd+ 2)/26M; 


Low_level > Tlow(min); 

High_level > Thigh(min); 

Low_level + High_level =1/100K; 
i2c_low_dvd =0x3B; i2c_high_dvd =0x3B; 


6.23.5.12 ADDR_STAO_DVD 


0x00000028 i2c_sta_dividor(0x00000080) ADDR_STAO_DVD 


Reserved i2c_stao 


(eae a Les lal alc ed ic a 
Type 


si [a (Fa cP cla A A ala 


i2c_stao 


i2c_sta_dividor 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


[eae | aed ail ae 


a _stao [25: bate a_i tHD: ee tSU STO phase counter 
num, default is 0x80 


6.23.5.13 ADDR_RST 


0x0000002C i2c_rst(0x00000000) ADDR_RST 


ieee les Peels eee evils eed eae ale de dealesaee 


Reserved 


Baa OO O 
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PU (af Fa i Sh 


Reserved g 
E ee, ~ 


i2c_rst 


Field Name Type | Set/Cle | Reset Description 
ar 
Value 


6.23.6 Synchronizer implementation 

FIFO sync 

Txf fifo and rxf read and write clk is the same clock : i2c_clk; 
Txf FIFO ctrl width :8bit, txf FIFO ctrl depth:16; 


fifo_af_w 


fifo_ae. 
APB bus 


ji 


txf_realfull 


txf_realempty_r 


Rxf FIFO ctrl width :8bit, rxf FIFO ctrl depth:16; 
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fifo_af_r 


i! 


I2c_slave 


fifo_ae_r 


rxf_realfull_w 


rxf_realempty_r 


| 


6.23.7 Application Notes 


6.23.7.1 Programming Model 


6.23.7.1.1 100K mode program examples 
I2c_clk :26M 


1. Configure i2c device address by i2c_addr_cfg; 


2. Configure i2c low/high phase and setup/hold time by addr_dvd and 
addr_sta_dvd; 


3. Configure i2c send or receive data count; 


4. write i2c send data to fifo for i2c data sending operation by write i2c_tx 


register; 


5. i2c_ctl to read or write by configure i2c_ctl[3] , enable i2c and other 


options by i2c_ctl register , i2c transmit start; 
for example,start 100k i2c writer operation: 
i2c_addr_cfg =0x80; 
i2c_count =0x10; 


write data to i2c_tx register; 
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i2c_addr_dvd0O =0x003D003D; 


i2c_ctl =0x00088007; 


6.23.7.1.2 400K mode program examples 
I2c_clk :48M 


1. Configure i2c device address by i2c_addr_cfg; 


2. Configure i2c low/high phase and setup/hold time by addr_dvd and 
addr_sta_dvd; 


3. Configure i2c send or receive data count; 


4. write i2c send data to fifo for i2c data sending operation by write i2c_tx 


register; 


5. i2c_ctl to read or write by configure i2c_ctl[3] , enable i2c and other 


options by i2c_ctl register , start i2c transmit; 
for example,start 100k i2c write operation: 
i2c_addr_cfg =0x80; 
i2c_count =0x10; 
write data to i2c_tx register; 
i2c_addr_dvd0O =0x00100028; 


i2c_ctl =0x00088007; 


6.23.7.1.3 HS mode program examples 
I2c_clk :153.6M 


1. Configure i2c device address by i2c_addr_cfg; 


2. Configure i2c low/high phase and setup/hold time by addr_dvd and 
addr_sta_dvd; 


3. Configure i2c send or receive data count; 
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4. use i2c high speed mode, need configure i2c_HSMODE_CFG; 


5. write i2c send data to fifo for i2c data sending operation by write i2c_tx 


register; 


6. i2c_ctl to read or write by configure i2c_ctl[3] , enable i2c and other 


options by i2c_ctl register , i2c transmit start; 
for example,start 100k i2c writer operation: 
i2c_addr_cfg =0x80; 
i2c_count =0x10; 
write data to i2c_tx register; 
i2c_hsmode_cfg=0x000a0209; 
i2c_addr_dvd0O =0x00400078; 


i2c_ctl =0x000d84 1f; 


6.23.7.1.4 DMA mode program examples 


1. Configure i2c device address by i2c_addr_cfg; 


2. Configure i2c low/high phase and setup/hold time by addr_dvd and 
addr_sta_dvd; 


3. Configure i2c send or receive data count; 
4. if use i2c high speed mode, need configure i2c_HSMODE_CFG; 


5. write i2c send data to fifo for i2c data sending operation by write i2c_tx 


register; 


6. i2c_ctl to read or write by configure i2c_ctl[3] , enable i2c and other 


options by i2c_ctl register , i2c transmit start; 
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for example,start 100k i2c writer operation: 
i2c_addr_cfg =0x80; 

i2c_count =0x10; 

dma write data to i2c_tx register; 
i2c_addr_dvd0O =0x003D003D; 


i2c_ctl =0x00088707; 


6.23.7.2 Programming Notes 


> When change 12C control register configuration , SW should ensure: 
a. tx_fifo is real empty at first 
b. Then, rx_fifo is real empty 


c. Change I2C control register 


> DMA enable 
a. DMA should be configured first 
b. Program 12C control register; 


c. Write I2C_ctl[0] at last 


6.24 Keypad Interface 


Base Addr Range Addr Map Description 


0x4025_0000 ~ 0x4025_FFFF Keypad (64KB) 


6.24.1 Overview 


Here Keypad means “keypad controller’ which is one APB device in ARM system. The 
keypad controller scans the external “key matrix” whose maximum size is 8 rows x 8 
columns. It scans the “key matrix” row by row and checks the keys of the row one by 
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one. There are at most four keys “pressed”. “released” status can be detected in the 
same time, which is the so called “multi-key detection”. On the other hand, one 
pressed key can generate multi interrupts periodically to software and this mode is 
named the “long key” mode. 

For the reason that the external “key matrix” is pure mechanical, if the geometric 
shape constituted by any three “pressed keys” is a “right-angled triangle “, the keypad 
controller will detect another “inductive pressed” key. For example, if key 1 (x1, y1), 
key 2 (x2, y2), key 3 (x1, y2) are pressed then the key 4 (x2, y1) will also be detected 
as the “pressed” key. The keypad controller will check the geometric shape 
constituted by the three “pressed keys” and if above condition is detected one “error” 
status will be reported to software, which should discard current error multi-keys 
combination. 

Finally, low power of the keypad controller is very important. If the controller finds that 
none key is pressed in the specific time, the clock of most logic inside the controller will 
be disabled to save power and controller goes into the sleep mode. In the sleep mode 
controller will be sensitive to any change of the “key matrix”. In other words, any key’s 


press or release will wakes up the controller to scan the “key matrix”. 


6.24.2 Features 


@ Support maximum 8 row x 8 column key matrix and size is programmable 
Support at most four keys detection under “multi-key” mode 

Support “long key” or “single key” mode for any pressed key 

Support “right-angled triangle” geometric shape detection for the pressed keys 
Support sleep mode to save power 

Support programmable “de-bounce” time for key’s press and release 

Support programmable I/O polarity 


Support programmable scan speed 


Support detecting GPIO connection with one row multi columns 


6.24.3 Signal Description 


V1.0 
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Figure 6-112 Keypad connection with external key matrix 


The above diagram shows how to interface the keypad controller and the key matrix 
with pad internal pull-up resistance when the key matrix is 8 rows x 8 columns. For 
key matrix, the input is keyout 0 ~ keyout 7 and the output is the keyin 0 ~ keyin 7. 
Every keyout signal can be enabled or disabled. The keyout signal will be forced to be 
“low level” when it is enabled and only one keyout should be enabled at any time 
during scanning. 


key pressed 


WS UL 


debounce time 7 
debounce time 
key pressed status 


keypad IRQ 


key pressed IRQ 


ey released IRQ 


Figure 6-113 Single-key mode 
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keyO pressed 
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keypad IRQ 
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Figure 6-114 Long-key mode 
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key) _| status | | 
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keypad IRQ 
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Figure 6-115 Multi-key mode 


In order to reduce chip PAD, GPIO only uses one switch to connect Keyin0 and GND. 
Comparing with Figure1.1-1, row scan output signal Keyout is not used. If r3p0 
version KPD works in GPIO connection showing as following. r3p0 version KPD will 
detect two keys pressed, but there is only one key is pressed actually. If we press two 
keys, it shows four keys was pressed. 


GND _ Few KEY INI ol d_KPD (r3p0) 
GND af AD KEYIN 0 KPD 


Process 
Core 


KEYOUT1 


KEYOUTO 


Figure 6-116 GPIO connection with old KPD (r3p0) 


In order to support detecting one row multi columns GPIO connection, we increase 
eight MUXs in KPD IP(each column increases one MUX), shown as Figure1.1-6. This 
makes each column Keyin signal is effective only when row scan Keyout signal is 
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connection. 
GND KEYINI New KPD capo) 
KEY INO KPD 
GND Process 
Core 


(No modified) 


KEYOUT 1 


KEYOUTO 


Figure 6-117 r4p0 KPD modification strategy 


6.24.4 Function Description 
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read 7 
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Figure 6-118 Keypad controller diagram 


6.24.5 Control Registers 


6.24.5.1 Memory map 
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9 
tee [tre e 


0x000C Keypad INT status register 


0x001C KPD_DEBOUNCE_CNT Keypad de-bouncing time configuration 
register 


0x0020 KPD_LONG_KEY_CNT Keypad long-key time configuration 
register 


0x0024 KPD_SLEEP_CNT Keypad sleep wait time configuration 
register 


0x0028 KPD_CLK_DIVIDE_CNT Keypad scan clock division coefficient 
register 


6.24.5.2 Register Descriptions 


6.24.5.2.1 KPD_CTRL 
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0x0000 Keypad global control KPD_CTRL 


KPD_ | KPD_ | KPD_ | KPD_ | KPD_ | KPD_ | KPD_ | KPD_ 
Reerved RO RO RO RO RO RO RO RO 
W7_ W6_ W5_ W4_ W3_ W2_ Wi_ Wo_ 
EN EN EN EN EN EN EN EN 
EO oe 


Reerved 


KPD_ | KPD_ | KPD_ | KPD_ | KPD_ | KPD_ | KPD_ | KPD_ A KED 
COL | COL | COL | COL | COL | COL | COL | COL en 
7_EN | 6_EN | 5_EN | 4EN | 3_EN | 2_EN | 1_EN | OEN = w 

Type 
R/W | R/W | R/W | R/W | R/W | R/W | Rw R/W R/W | R/W | R/W 


m e e ee 
WwW Value 
a eee 
i 
i 
i 
i 

[14] /WW | 1’b0 

[13] / 

[ 

1] /W 


KPD_COL6_EN ae ie ae Enable bit for column 6 


R 
R 
R 
R 
R 
R 
R 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1123 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


ee 
a a E 
ee a a i a a 


E LONG_KEY_EN bea R/W | 1’bO When set to 1, keypad can enter long key mode 
if a key is pressed for a long time 


KPD_SLEEP_EN [1] R/W | 1’bO When set to 1, the keypad can enter sleep 
mode if there is no key press for a certain time. 
The scan will stop until there has a press pulse. 


Keypad global enable signal. Set to1 will make 
whole keypad work by generate the clk_en 
signal to do scan and other process. 


Notice: port signal kpd_eb directly generates 
RTCLK clock gating. 


6.24.5.2.2 KPD_INT_EN 
0x0004 Keypad interrupt enable KPD_INT_EN 


Reserved 


Type 
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I i e 


KPD4_LONG_ 


KEY_INT_EN 


KPD3_LONG_ 


KEY_INT_EN 


KPD2_LONG_ 


KEY_INT_EN 


KPD1_LONG_ 


KEY_INT_EN 


KPD4_RELEA_ 


INT_EN 


KPD3_RELEA_ 


INT_EN 


KPD2_RELEA_ 


INT_EN 


KPD1_RELEA_ 


INT_EN 


KPD4_PRESS_ 


INT_EN 


KPD3_PRESS_ 


INT_EN 


KPD2_PRESS_ 


INT_EN 


KPD1_PRESS_ 


INT_EN 
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ee 
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Keypad long-key interrupt 
enable for No.4 


Keypad long-key interrupt 
enable for No.3 


Keypad long-key interrupt 
enable for No.2 


Keypad long-key interrupt 
enable for No.1 


Keypad release interrupt enable 
for No.4 


Keypad release interrupt enable 
for No.3 


Keypad release interrupt enable 
for No.2 


Keypad release interrupt enable 
for No.1 


Keypad press interrupt enable 
for No.4 


Keypad press interrupt enable 
for No.3 


Keypad press interrupt enable 
for No.2 


Keypad press interrupt enable 
for No.1 
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6.24.5.2.3 KPD_INT_RAW_STATUS 
0x0008 Keypad interrupt raw status KPD_INT_RAW_STATUS 


Reserved 


Type 


KPD4_ LONG _ Keypad long-key interrupt for 
No.4 


KEY_INT 


KPD3_LONG_ Keypad long-key interrupt for 


KEY_INT No: 


KPD2_LONG_ Keypad long-key interrupt for 


KEY_INT new 


KPD1_LONG _ Keypad long-key interrupt for 


KEY_INT No.1 


KPD4_RELEA_ Keypad release interrupt for 


INT No.4 


KPD3_RELEA_ Keypad release interrupt for 


INT No.3 
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KPD2_RELEA_ 
INT 


KPD1_RELEA_ 


Keypad release interrupt for 
No.2 


Keypad release interrupt for 
No.1 


INT_EN 


KPD4_ PRESS _ Keypad press interrupt for No.4 
INT 


Keypad press interrupt for No.3 


KPD3_PRESS __ 

INT 

KPD2_PRESS __ [1] 
INT 

KPD1_PRESS_ Keypad press interrupt for No.1 
INT 


6.24.5.2.4 KPD_INT_MASK_STATUS 
0x000C Keypad interrupt mask KPD_INT_MASK_STATUS 


Keypad press interrupt for No.2 


Reserved 


Type 
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ae 


KPD4_MASK_LONG_ No.4 keypad long-key 


KEY_INT interrupt masked by long-key 


interrupt enable. 


KPD3_MASK_LONG_ No.3 keypad long-key 


KEY_INT interrupt masked by long-key 


interrupt enable. 


KPD2_MASK_LONG_ No.2 keypad long-key 


KEY_INT interrupt masked by long-key 


interrupt enable. 


KPD1_MASK_LONG__ No.1 keypad long-key 


KEY_INT interrupt masked by long-key 


interrupt enable. 


KPD4_MASK_RELEA_ No.4 keypad release 


INT interrupt masked by release 


interrupt enable. 


KPD3_MASK_RELEA_ No.3 keypad release 


INT interrupt masked by release 


interrupt enable. 


KPD2_MASK_RELEA_ No.2 keypad release 


INT interrupt masked by release 


interrupt enable. 


KPD1_MASK_RELEA_ No.1 keypad release 


INT_EN interrupt masked by release 


interrupt enable. 


KPD4_MASK_PRESS _ No.4 keypad press interrupt 
INT masked by press interrupt 
enable. 


KPD3_MASK_PRESS _ No.3 keypad press interrupt 
INT masked by press interrupt 
enable. 


KPD2_MASK_PRESS _ No.2 keypad press interrupt 
masked by press interrupt 
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KPD1_MASK_PRESS _ No.1 keypad press interrupt 


INT masked by press interrupt 


6.24.5.2.5 KPD_INT_CLR 
0x0010 Keypad interrupt clear KPD_INT_CLR 


Reserved 


Type 


ne o= iF 


eS 


KPD4_ LONG _ [11] Write 1 to this bit will clear the 
KEY INT_CLR No.4 key long-key interrupt 
raw status. 


KPD3_LONG_ Write 1 to this bit will clear the 
KEY_INT_CLR No.3 key long-key interrupt 
raw status. 


KPD2_LONG_ Write 1 to this bit will clear the 
KEY_INT_CLR No.2 key long-key interrupt 
raw status. 
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Write 1 to this bit will clear the 
No.1 key long-key interrupt 


KPD1_LONG_ 


KEY_INT_CLR 
raw status. 


= 


= 


Write 1 to this bit will clear the 
No.4 key release interrupt raw 


KPD4_RELEA_ 


INT_CLR 
status. 


Write 1 to this bit will clear the 
No.3 key release interrupt raw 


KPD3_RELEA_ 


INT_CLR 
status. 


= 


= 


Write 1 to this bit will clear the 
No.2 key release interrupt raw 


KPD2_RELEA_ 


INT_CLR 
status. 


Write 1 to this bit will clear the 
No.1 key release interrupt raw 


KPD1_RELEA_ 


INT_CLR 
status. 


= 


Write 1 to this bit will clear the 
No.4 key press interrupt raw 


KPD4_PRESS_ 


w 


INT_CLR 
status. 


Z 


Write 1 to this bit will clear the 
No.3 key press interrupt raw 


KPD3_PRESS_ 


INT_CLR 
status. 


= 


Write 1 to this bit will clear the 
No.2 key press interrupt raw 


KPD2_PRESS_ 


INT_CLR 
status. 


KPD1_PRESS _ Write 1 to this bit will clear the 


No.1 key press interrupt raw 


INT_CLR 
status. 


= 
PT Pa | | | | 


= 
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6.24.5.2.6 KPD_POLARITY 
0x0018 Kpd row column polarity KPD_POLARITY 


BS 


Type 


KPD_COLUMN_POLARITY KPD_ROW_POLARITY 


Type 


ert eee eee Us We Mee Mie Neale ae 


i a i lc a 


KPD_COLUMN_ | [15:8] 8’hFF Column input xor with this 

POLARITY value to generate the internal 
column input. This register is 
used to control the column 
input polarity. 

KPD_ROW_ [7:0] R/W 8’hFF Internal row output xor with 

POLARITY this value to generate row 
output. This register is used to 
control the row output polarity. 
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6.24.5.2.7 KPD_DEBOUNCE_CNT 
0x001C Kpd press and release de-bounce time control register KPD_DEBOUNCE_CNT 


Reserved 


Type 


KPD_DEBOUNCE_CNT 


Type R/W 


KPO DEROUNEE CNT [15:0] R/W 16’hO080 Counter for de-bounce time 

It is the function of scan array 

size and clock divider number. 

Default value: 165ms when 

clk_divider is 0 and 42 keys 

are enable(7*6 array) 

The calculation method is: 

y(ms)= (x +1) * array_size 
/(32.768/(clk_div_nu 
m+1)) 
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6.24.5.2.8 KPD_LONG_KEY_CNT 
0x0020 Kpd long key time control register KPD_LONG_KEY_CNT 


Reserved 


Type 


KPD_LONG_KEY_CNT 


Type R/W 


KPD_LONG_KEY_CNT [15:0] R/W 16’hO400 Counter for long key time 

It is the function of scan array 

size and clock divider 

number. 

Default value: 1.34s when 

clk_divider is O and 42 keys 

are enable(7*6 array) 

The calculation method is: 

y(ms)= (x +1) * array_size 
/(32.768/(clk_div_nu 
m+1)) 
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6.24.5.2.9 KPD_SLEEP_CNT 


0x0024 Counter for enter sleep mode enable(from no key press) KPD_SLEER_CNT 


Reserved KPD_SLEEP_CNT 


Type R/W 


KPD_SLEEP_CNT 


Type R/W 


a a lV es 


KPD_SLEEP_CNT | [22:0] R/W 23’h080000 Counter for enter sleep mode 
enable(from no key press) 
It is not the function of scan 
number and clock divider 
number. 
Default value:16.384s 
Y(ms)=(x+1)/32.768 
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6.24.5.2.10 KPD_CLK_DIVIDE_CNT 
0x0028 Kpd scan clock divider coefficients configuration register KPD_CLK_DIVIDE_CNT 


Reserved 


Type 


Reserved 


KPD_CLK_DIVIDE_CNT 


Type R/W. 


ai a il a 2) 


KPD_CLK_DIVIDE_CNT | [7:0] R/W Clk_divider[7:0], divide RTCLK 
(32.768 kHz) used for keypad. 
Can slow down keypad’s work 
speed. 
The RTCLK will be divided (cnt 
+ 1) times 
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6.24.5.2.11 KPD_KEY STATUS 
0x002C Keypad keys status register. KPD_KEY_STATUS 


KPD KPD 
K Rese 3_K Rese 
KPD4_ROW_CNT KPD4_COL_CNT KPD3_ROW_CNT KPD3_COL_CNT 
a = = rved = = EY_ = = rved = = 
STS 


Type 


ieee one Nee 
ce alter eee) eee eee seo ee Word leet 


K 1K 
KPD2_ROW_CNT KPD2_COL_CNT KPD1_ROW_CNT KPD1_COL_CNT 


"S w m 
Value 
eem a e e peee 
poa p [Pe herre 
— o e pe pe 
pea pa E n erro 
eeo fan (fo pee 
pewa ea [rei ar 
— e pE p p 
eem pa E o rran 
eeo CC 
pwa a E p r 
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a CC 
frase f [> [ronnie 
CC CO 
pease [oa [fron ferree 


KPD_FOUR_KEY_CROSS [3] Set to 1 indicates that when 
4 keys are all pressed, these 
keys can be constructed into 
right-angled coordinate 

KPD1_COL_CNT [2:0] Eo 3’b111 No.1 key column coordinate 


6.24.5.2.12 KPD_SLEEP_STATUS 


0x0030 Keypad sleep status register KPD_SLEEP_STATUS 


Reserved 


Type 


KPD 
Reserved 


[ae 


A i ra 


KPD_SLEEP_STS Set to 1 shows keypad is in 
sleep state, 0 shows in common 
scan state 
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6.24.5.2.13  KPD_DEBUG_STATUS1 


0x0034 Kpd debug status1 register KPD_DEBUG_STATUS1 


Reserved 


Type 


KPD 
_KE 
Reserved KPD_ROW_CNT | “© | KPD_COL_CNT Reserved Yv 
LU 
E 


[ae 


ee 


KPD_ROW_CNT [10:8] 3’dO Current scanning key’s column 
coordinate 


T a a a 


KPD_COL_CNT 3’dO Current scanning key’s row 
coordinate 


KPD-KEY_VALUE yr fF Keypad scanning flag, active 
high. 
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6.24.5.2.14 KPD_DEBUG_STATUS2 


0x0038 Keypad debug status2 register KPD_DEBUG_STATUS2 


KPD_KEY4_ STATE KPD_KEY3_STATE 


Type 


KPD_KEY2_STATE KPD_KEY1_STATE 


Type 


at a ic is "cel 


KPD_KEY4_ STATE | [28:24] 5’b00001 Key_state_4 FSM’s state 
The same as above 


KPD_KEY3_STATE | [20:16] 5’b00001 Key_state_3 FSM’s state 
The same as above 


KPD_KEY2_STATE | [12:8] 5’b00001 Key_state_2 FSM’s state 
The same as above 


KPD_KEY1_STATE 5’b00001 Key_state_1FSM’s state 
00001: release state 
00010: press de-bounce state 
00100: press state 
01000: release de-bounce state 
10000: release busy state 
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6.24.6 Application Notes 


Be careful, r4p0 KPD only supports detecting one row multi columns GPIO connection. Configure 
0x0000(KPD_CTRL)register’s bit23~17 to “O”(only row0 is enable). Multi rows multi columns GPIO is 
not supported in r4p0 KPD. 


6.24.7 Clock enable 


There are two clock inputs for keypad controller: clk_rtc and APB PCLK. Before 
enable keypad controller to work these two clocks should be enabled. Please refer 
to the 0x402e_0000 register (GENO in APB global register) 


RTC_KPD_EB Clock rtc enable for keypad 


0: Clock rtc will be off for keypad use. 
1: Clock rtc will be on for keypad use. 
Keypad access enable 


0: The peripheral clock (PCLK) of keypad controller will be 
off so its control registers cannot be accessed by MCU. 


1: MCU can read or write keypad control registers. 


6.24.8 KPD configuration 


Please assure the right “keypad matrix size”, “row in/out polarity”, “key de-bounce 
time”, and “int enables’. 


Also set the keypad controller works under the “sleep mode” by enable the 
“KPD_CTRL’ register bit[1] can save power. 


6.25 PWM 


Base Addr Range Addr Map Description 


0x4026_0000 ~ 0x4026_FFFF PMW (64KB) 


6.25.1 Overview 
Pulse Width Modulation (PWM) is used to control a ringer or buzzer or LCD lights. The PWM can 
output 0%~100% duration waves for kinds of applications. 


6.25.2 Features 
© Support 16bit APB bus register file accessing; 
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Support clock pre-scaling, from 1 to 256; 
Support configurable duty ratio, it can cover 0%~100%; 
Duty cycle configuration can be modified dynamically; 


The minimum step for duty cycle adjustment is 1/1024; 


6.25.3 Function Description 


A PWM functional block diagram is shown below. 


—CLK |_| Div |p! Duty/(Mod+1) |! Tone PWMLOUT a 


eae nase Div/Pattern 
APB 


Regs 


Figure 6-119 PWM Block Diagram 


A PWM timing diagram is shown below. 


CLK re 4 
Prescaled | 
CLK J Ef St Se SP E. OE E a ee MN SE IN ac casera 
| 
PWM | 
a Duty » = 
| | 
| | 
La Mod+1 > 
| 1 


Duty Ratio = Duty/(Mod+1) 


Prescaled | 
CLK =: LH LAA d Lr A L A L l ba 
Tone 
CLK ~ —— EN T EF LJ EL [| ered A |e) Sa Eee 
T CLK 3 T P 0 T 
one one attern one 
; (32bits) ' 

PWM 

Tone 

PWM_OUT 


Figure 6-120 PWM Timing Diagram 


If pre-scale register is P, and mod counter register is M, and duty cycle register is D, then output 
period To is Tek * (P+1) * (M+1), and active output period Tact iS Teck * (P+1) * D, and duty ratio is 
D/(M+1). 


6.25.4 Control Registers 


6.25.4.1 Memory map 
PWM_BASE_ADDR 
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Offset D ipti 
escription 

Address á 

0x0000 PWM_PRESCALE PWM pre-scale 


0x0004 PWM_MOD PWM mod counter 
0x0008 PWM_DUTY PWM duty counter 


6.25.4.2 Register Descriptions 


6.25.4.2.1 PWM_PRESCALE 
Description: PWM prescale coefficient for work clock. 


0x0000 PWM prescale coefficient PWM_PRESCALE 


PW 
M_B Reserved PWM_PRESCALE 
USY 
————V 


Field Name Type | Reset | Description 
Value 


PWM_BUSY [15] 1’hO PWM status 
0- idle; 
1- busy. 


i all S 
PWM_PRESCALE [7:0] PWM prescale coefficient. 
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6.25.4.2.2 PWM_MOD 
Description: PWM mod counter. 


0x0004 PWM mod counter 


PWM_MOD 


Type 


Field Name Type | Reset 
Value 


PWM_MOD [15:0] 16’hO 


6.25.4.2.3 PWM_DUTY 
Description: PWM duty counter. 


0x0008 PWM duty counter 


Type 


Field Name Type | Reset 
Value 


PWM_DUTY [15:0] 16’hO 
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R/W 


Description 


PWM mod counter. 


The range of PWM_MOD is 0~1023. The final duty 
cycle is PWM_DUTY/(PWM_MOD+1). PWM_MOD 
must be configured before PWM_DUTY. 


If PWM_DUTY is greater than PW_MOD, all high 
level pwm signal will be generated. 


PWM_DUTY 


PWM_DUTY 


R/W 


Description 


PWM duty counter. 


The range of PWM_MOD is 0~1023. The final duty 
cycle is PWM_DUTY/(PWM_MOD+1). PWM_DUTY 
must be configured after PWM_MOD. 


If PWM_DUTY is greater than PW_MOD, all high 
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6.25.4.2.4 PWM_DIV 
Description: PWM tone divider. 


0x000c PWM tone divider PWM_DIV 


PWM_DIV 


Type R/W 


Field Name Type | Reset Description 
Value 


PWM_DIV [15:0] 16’h0000 | PWM tone divider. 


6.25.4.2.5 PWM_PAT_LOW 
Description: PWM pattern low part. 


0x0010 PWM pattern low part PWM_PAT_LOW 


PWM_PAT_LOW 


Type R/W 


rt a ee 


Field Name Type | Reset Description 
Value 


PWM_PAT_LOW | [15:0] 16’hFEFF | PWM pattern low part. 


6.25.4.2.6 PWM_PAT_HIGH 
Description: PWM pattern high part. 
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0x0014 PWM pattern high part PWM_PAT_LOW 


PWM_PAT_HIGH 


Type R/W 


ee ee ee ek ee | 


Field Name Type | Reset Description 
Value 


PWM_PAT_HIGH | [15:0] 16’hFFFF | PWM pattern high part. 


6.25.4.2.7 PWM_EN 
Description: PWM prescale enable. 


0x0018 PWM enable 


Reserved 


Type 


Field Name Type | Reset | Description 
Value 


PWM_EN R/W | 1’hO PWM enable 
0: disable, pwm output is 0; 
1: enable. 


6.25.4.2.8 PWM_VERSION 
Description: PWM version information 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1145 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC7731E Design Specification 


0x001C PWM enable 


REVERSION_R REVERSION_P 


Type 


Field Name Type | Reset Description 
Value 


6.25.5 Application Notes 
Before turning on “PWM_EN” of PWM_PRESCALE, software should configure all others control 
registers, when all configurations are ready, set “PWM_EN” to 1 to start the PWM output. 


PWM_MOD and PWM_DUTY can be configured dynamically (PWM_DUTY must be configured after 
PWM_MOD for this scenario). 


6.26 GPIO 


Base Addr Range Addr Map Description 


0x4028_0000 ~ 0x4028_FFFF GPIO (64KB) 


6.26.1 Overview 


The GPIO module provides general purpose input and output signals. many of the GPIO pins are 
multiplexed with other functions and system design trade-off must be exercised on selecting them. All 
the GPIO pins can be programmed to be either input or output. When in input mode, they can be 
programmed to trigger interrupt to the MCU. 
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6.26.2 Features 


6.26.2.1 GPIO 


positive edge detect and interrupt generate 
negative edge detect and interrupt generate 
both edges detect and interrupt generate 

high level detect and interrupt generate 

low level detect and interrupt generate 
interrupt mask 

interrupt clear 

input data sample or mask 

output data or mask 

level interrupt generate at system powerdown 
change level detect conditions at arbitary time 


different interrupts happen 


change edge detect conditions 


6.26.3 Function Description 


APB APB 


BUS INTERFACE >,_—- GPIO 
Regs 


INT 


ARM 
Core 


Figure 6-121 GPIO block diagram 


As the above diagram shows, SW communicates with GPIO module on both Die by APB BUS. When 
the module has received active input signals, interrupts will be created to notify ARM core. 


6.26.4 Control Registers 


6.26.4.1 Memory map 
ARM base address: GPIO_BASE_ ADDRESS 
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Table 6-22 Memory map 


Offset 5 ii 
escription 
Address i 


0x0000 GPIODATA GPIO bits data 


0x0004 GPIODMSK GPIO bits data mask 


0x0008 GPIODIR GPIO bits data direction 
0x000C GPIOIS GPIO bits interrupt sense 


0x0010 GPIOIBE GPIO bits both edges interrupt 


ees 


6.26.4.2 Register Descriptions 
6.26.4.2.1 GPIODATA 


Description: GPIO bits data register 


Table 6-23 GPIODATA 
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0x0000 (reset 0x0000_0000) GPIOATA 


Reserved 


Type 


GPIODATA 


Table 6-24 The description of GPIODATA 


Field Name Type Reset Description 
Value 


GPIODATA [15:0] 16’hO | GPIO bits data input 


6.26.4.2.2 GPIODMSK 
Description: GPIO bits mask register 


Table 6-25 GPIODMSK 


0x0004 (reset 0x0000_0000) GPIODMSK 


Reserved 


Type 


GPIODMSK 


Table 6-26 The description of GPIODMSK 
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Field Name Type Reset Description 
Value 


GPIODMSK [15:0] 16’hO | GPIODATA register can be read/write if GPIO DMSK 
set eer 


6.26.4.2.3 GPIODIR 


Description: GPIO bits direction register 


Table 6-27 GPIODIR 


0x0008 (reset 0x0000_0000) GPIODIR 


Å“ 


Type 


meer YD —ieesi(i‘“‘sés—sd 


Table 6-28 The description of GPIODIR 


Field Name Type Reset Description 
Value 


GPIODIR [15:0] R/W 16’hO “1” configure gpio bits to be output 
“0” configure gpio bits to be input 


6.26.4.2.4 GPIOIS 


Description: GPIO bits interrupt sense register 


Table 6-29 GPIOIS 
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0x000C (reset 0x0000_FFFF) GPIOIS 


Reserved 


Type 


GPIOIS 


= Ga ie aa a ic 
Table 6-30 The description of GPIOIS 


Field Name Type | Reset Description 
Value 


GPIOIS [15:0] R/W 16’hFFFF | “1” detect signals level 
“0” detect signals edge 


6.26.4.2.5 GPIOIBE 
Description: GPIO bits both edges interrupt register 


Table 6-31 GPIOIBE 


0x0010 (reset 0x0000_0000) GPIOIBE 


Reserved 


Type 


pee 


Type R/W 
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Table 6-32 The description of GPIOIBE 


Field Name Type Reset Description 
Value 


GPIOIBE [15:0] R/W 16’hO “1” both edges trigger an interrupt, 
“0” interrupt generation event is controlled by 
GPIOIEV 


6.26.4.2.6 GPIOIEV 


Description: GPIO bits interrupt status register 


Table 6-33 GPIOIEV 


0x0014 (reset 0x0000_FFFF) GPIOIEV 


Me 


Type 


pee UMN O 


= ic Ac | a a a A 
Table 6-34 The description of GPIOIEV 


Field Name Type | Reset Description 
Value 


GPIOIEV [15:0] R/W 16’hFFFF | GPIO bits interrupt event register: 
“1” high levels trigger interrupts, 
“0” low levels trigger interrupts. 


6.26.4.2.7 GPIOIE 


Description: GPIO bits interrupt enable register 
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Table 6-35 GPIOIE 


0x0018 (reset 0x0000_0000) GPIOIE 


Reserved 


Type 


me ieee NT 


Type R/W 


Table 6-36 The description of GPIOIE 


Field Name Type Reset Description 
Value 


GPIOIE [15:0] R/W 16’hO GPIO bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
“0” corresponding bit interrupt isn’t enabled 


6.26.4.2.8 GPIORIS 


Description: GPIO bits raw interrupt status register, and it reflects the status of interrupts trigger 
conditions detection on pins (prior to GPIOMIS) 


Table 6-37 GPIORIS 
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0x001C (reset 0x0000_0000) GPIORIS 


Reserved 


Type 


GPIORIS 


Table 6-38 The description of GPIORIS 


Field Name Type Reset Description 
Value 


GPIORIS [15:0] 16’hO GPIO bits raw interrupt status register: 
“1” interrupt condition met 
“0” condition not met 


6.26.4.2.9 GPIOMIS 


Description: GPIO bits masked interrupt status register 


Table 6-39 GPIOMIS 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1154 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


0x0020 (reset 0x0000_0000) GPIOMIS 


Reserved 


Type 


GPIOMIS 


Table 6-40 The description of GPIOMIS 


Field Name Type Reset Description 
Value 


GPIOMIS [15:0] 16’hO GPIO bits masked interrupt status register: 
“1” Interrupt active 
“0” interrupt not active 


6.26.4.2.10 GPIOIC 


Description: GPIO bits interrupt clear register 


Table 6-41 GPIOIC 
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0x0024 (reset 0x0000_0000) GPIOIC 


Reserved 


Type 


GPIOIC 


Type wo 


Table 6-42 The description of GPIOIC 


Field Name Type Reset Description 
Value 


GPIOIC [15:0] WO 16’hO GPIO bits interrupt clear register: 
“1” clears detected interrupt. 
“0” has no effect. 


6.26.4.2.11  GPIOINEN 


Description: GPIO input enable register 


Table 6-43 GPIOINEN 
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0x0028 (reset 0x0000_FFFF) GPIOINEN 


Reserved 


Type 


GPIOINEN 


ee ie 


Table 6-44 The description of GPIOINEN 


Field Name Type Reset Description 
Value 


GPIOINEN [15:0] RW 16’hO GPIO input enable register: 
“1” input enable. 
“0” input disable. 


6.26.4.2.12 Related Clock & Interrupt control registers 


6.26.5 Application Notes 


6.26.5.1 Programming Notes 
GPIOMIS is equal to GPIOIE & GPIORIS. 


6.27 APB Control Register 


Base Addr Range Addr Map Description 


0x7130_0000 ~ 0x713F_FFFF APB REG 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1157 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM . SC7731E Design Specification 


6.27.1 AP_TOP_AP_APB_RF Register Address Map 
Base address: 0x71300000 


Base address(Set Reg): 0x71301000 


Base address(Clear Reg): 0x71302000 


0x0000 APB_EB AHB_EB 


0x0004 APB_RST AHB_RST 
0x0008 APB_MISC_CTRL APB_MISC_CTRL 
O0x000C AP_DUMMY_REG4 AP_DUMMY_REG4 


6.27.1.1 APB_EB 


0x00000000 AHB_EB(0x00000000) APB_EB 
0x00001000 AHB_EB SET AHB_EB SET 


0x00002000 AHB_EB CLR AHB_EB CLR 


— mene ET 


SIM 
INT INT INT INT 
Reserved erve | erve 


A A 
= ee Tl 
ic Gal a la a OR al ef alae al 


Res UAR UAR Res Res Res Res Res Res Res SIM 
12C2 f 12C1 12CO SPIO. IISO 
erve T1_ TO_ erve erve erve erve erve erve erve OE 
_EB _EB _EB _EB _EB 
d EB EB d d d d d d d B 
i eee meee ede ded 


S PEA T EETA S E A S 
MER Bee 


AHB_EB 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


Sa EB baa INTC3 Enable. Active High; 
0 : Disable INTC3 Controller; 
1 : Enable INTC3 Controller; 
INTC2_EB [21] INTC2 Enable. Active High; 
0 : Disable INTC2 Controller; 
1 : Enable INTC2 Controller; 
INTC1_EB [20] RW S/C INTC1 Enable. Active High; 
0 : Disable INTC1 Controller; 
1: Enable INTC1 Controller; 
INTCO_EB [19] RW S/C INTCO Enable. Active High; 
0 : Disable INTCO Controller; 
1 : Enable INTCO Controller; 


aa Lic AL gc 
Ha Nal aS SO a 


ad EB [14] RW UART1 Enable. Active High; 
0 : Disable UART1 Controller; 
1 : Enable UART1 Controller; 
UARTO_EB [13] UARTO Enable. Active High; 
0 : Disable UARTO Controller; 
1 : Enable UARTO Controller; 


Diasa [10] RW 12C2 Enable. Active High; 
0 : Disable 12C2 Controller; 
1: Enable 12C2 Controller; 


12C1_EB ee ee 12C1 Enable. Active High; 
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0 : Disable 12C1 Controller; 
Py | Td 1: Enable 12C1 Controller; 
12CO_EB RW S/C 12CO Enable. Active High; 
0 : Disable 12CO Controller; 
1: Enable 12CO Controller; 


SPIO_EB [5] RW S/C SPIO Enable. Active High; 
0 : Disable SPIO Controller; 
1: Enable SPIO Controller; 


4 EB [1] RW S/C IISO Enable. Active High; 
0.: Disable IISO Controller; 
1 : Enable IISO Controller; 
DM EE ARATE 


6.27.1.2 APB_RST 


a al ada a al el ad fla a i ad 


i 
Reserved SOF erve erve 
T_R T_R 


e o Feee 
— å = è ë ë EBEN ii 


SIM 
12C2 f 12C1 f 12C0 SPI1 } SPIO IISO 
erve erve | erve erve E erve f erve | erve OFT 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1160 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC7731E Design Specification 
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AHB_RST 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E _SOFT_RST bested INTC3 Soft Reset. Active High; 
0 : Keep INTC3 in normal mode; 
1: Reset INTC3; 

INTC2_SOFT_RST | [21] INTC2 Soft Reset. Active High; 
0: Keep INTC2 in normal mode; 
1: Reset INTC2; 

INTC1_SOFT_RST | [20] RW S/C INTC1 Soft Reset. Active High; 
0: Keep INTC1 in normal mode; 
1: Reset INTC1; 


INTCO_SOFT_RST | [19] RW S/C INTCO Soft Reset. Active High; 
0 : Keep INTCO in normal mode; 
1: Reset INTCO; 


anos _SOFT_RST cm RW UART1 Soft Reset. Active High; 
0 : Keep UART1 in normal mode; 
1: Reset UART1; 
UARTO_SOFT_RST | [13] UARTO Soft Reset. Active High; 
O : Keep UARTO in normal mode; 
1: Reset UARTO; 


| ae 11] 


ae a 12C2 ee Reset. Active High; 
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0 : Keep I12C2 in normal mode; 
TLL f= 
12C1_SOFT_RST RW S/C 12C1 Soft Reset. Active High; 
0 : Keep 12C1 in normal mode; 
1: Reset 12C1; 
12CO_SOFT_RST 12CO Soft Reset. Active High; 
0 : Keep I2CO in normal mode; 
1: Reset 12C0; 


Lica RW SPI1 Soft Reset. Active High; 
0 : Keep SPI1 in normal mode; 
1: Reset SPI1; 


SPIO_SOFT_RST [5] RW S/C SPIO Soft Reset. Active High; 
0 : Keep SPIO in normal mode; 
1: Reset SPIO; 
wa ee SFP T S 


IISO_SOFT_RST [1] RW S/C IISO Soft Reset. Active High; 
0 : Keep IISO in normal mode; 
1: Reset IISO; 
SIMO_SOFT_RST RW S/C SIMO Soft Reset. Active High; 
0 : Keep SIMO in normal mode; 
1: Reset SIMO; 


6.27.1.3 APB_MISC_CTRL 


0x00000008 APB_MISC_CTRL(0x00000000) APB_MISC_CTRL 


i Felice ne Dl Fine las i (Lal 


Reserved 
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a T | 


[el 


APB_MISC_CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


FMARK_POLARITY RW NA Spi0 tx start polarity invert; 
_INV 

0 : Normal; 

1: Invert; 


6.27.1.4 | AP_DUMMY_REG4 
0x0000000C AP_DUMMY_REG4(0x00000000) AP_DUMMY_REG4 


pci i ce a sl i ala 


AP_DUMMY_REG4_H16 


Type 


BG a a a a EEEE 


AP_DUMMY_REG4_L16 


Type 


AP_DUMMY_REG4 


“— alae Sa E 
ar 
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hi 


16 


i aaa a 
16 


6.28 AON Control Register 


Base Addr Range Addr Map Description 


0x402E_0000 ~ 0x402E_FFFF AON APB Reg (64K) 


6.28.1 AON_TOP_AON_APB_RF Register Address Map 
Base address: 0x402E0000 


Base address(Set Reg): 0x402E1000 


Base address(Clear Reg): 0x402E2000 


ee e 
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Ox00CC WCN_BUS_REMAP wcn output bus addr remap 


0x00D0 ANALOG_TSEN_ADC_CONFI 
GO 


0x00D4 ANALOG_TSEN_ADC_CONFI 
G1 


0x0100 ANALOG_TSEN_ADC_CONFI 
G2 


0x0114 CM4_SYS_SOFT_RST CM4_SYS_SOFT_RST 
0x011C AON_DMA_INT_EN AON_DMA_INT_EN 


0x0120 EMC_AUTO_GATE_EN CHECK , THIS STILL ENABLE, AFTER DDR SLP CTRL 
IS ADDED? 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1166 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM . SC7731E Design Specification 


ll a 
i a 
a a eS 
nal eal ST 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1167 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


all Pe n 
a i 
I a 


Ox03F8 SUBSYS_LPC_FORCE_REQ FORCE LPC MODULE IN EACH SUBSYS GOTO LP 
MODE 


re e o 
al ai A 
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0x3080 WDG_RST_FLAG WDG_RST_MONITOR 
; MANUAL 


0x3110 FUNCTION_DMA_BOOT_AD | FUNCTION _DMA_BOOT_ADDR 
DR 


0x3114 SIM_HOT_PLUG_CTRL PUB | SIM _HOT_PLUG_CTRL_PUBCP_SIMO 
CP_SIMO 


0x3118 SIM_HOT_PLUG_CTRL PUB. | SIM_HOT_PLUG_CTRL_PUBCP_SIM1 
CP_SIM1 


0x311C SIM_HOT_PLUG CTRL PUB | SIM_HOT_PLUG_CTRL_PUBCP_SIM2 
CP_SIM2 


0x3120 SIM_HOT_PLUG_CTRL_AP_S | SIM_HOT_PLUG_CTRL_AP_SIMO 


0x3124 DEEP_SLEEP_SOFT DEEP_SLEEP_SOFT 


6.28.1.1 APB_EBO 


0x00000000 AHB_EBO(0x7401E000) APB_EBO 
0x00001000 AHB_EBO SET AHB_EBO SET 
0x00002000 AHB_EBO CLR AHB_EBO CLR 


See Se 


AUD 
12C_ MM PIN AUD 
erve K_E erve IFE 
PL E L E _EB GE 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1170 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


SC7731E Design Specification 


GR SPREADTRUM 


I2C_EB 
CA7_DAP_EB 


CA7 TS1 EB 


CA7 T50 EB 


GPU EB 


V1.0 


[31] 


[28] 


Description 


AON I2C Enable. Active High; 
0 : Disable AON I2C Controller; 
1: Enable AON 12C Controller; 
DAP Enable. Active High; 

0 : Disable DAP Controller; 

1: Enable DAP Controller; 


Cortex-A7 TimeStamp1 Enable. Active 
High; 


0 : Disable Cortex-A7 TimeStamp1; 
1: Enable Cortex-A7 TimeStamp1; 


Cortex-A7 TimeStamp0O Enable. Active 
High; 


0 : Disable Cortex-A7 TimeStampO; 
1: Enable Cortex-A7 TimeStampoO; 
GPU Enable. Active High; 


0 : Disable GPU; 
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DE E E ei 

E EB ae AON Clock controller Enable. Active 

High; 

0 : Disable AON Clock controller; 

1: Enable AON Clock controller; 
MM_EB [25] MM system Enable. Active High; 

0: Disable MM system ; 

1: Enable MM system ; 
AP_WDG EB [24] AP Watch Dog Enable. Active High; 

0 : Disable AP Watch Dog; 

1: Enable AP Watch Dog; 


ee [a] 


i EB | oes C U a Enable. Active High; 
0 : Disable AON Spinlock; 
1 : Enable AON Spinlock; 


a ee rr 


PIN_EB [20] RW S/C PIN Reg Enable. Active High; 
0: Disable PIN Reg; 
1 : Enable PIN Reg; 
VBC_EB [19] RW S/C VBC Enable. Active High; 
0 : Disable VBC; 
1 : Enable VBC; 
AUD_EB [18] RW S/C AUD Enable. Active High; 
0 : Disable AUD; 
1: Enable AUD; 
AUDIF_EB [17] RW S/C AUDIF Enable. Active High; 
0 : Disable AUDIF; 
1 : Enable AUDIF; 


ADI_EB [16] ADI Enable. Active High; 
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0 : Disable ADI; 
1 : Enable ADI; 
S/C 0x1 


INTC_EB RW AON INTC(for Wakeup) Enable. Active 
High; 


0 : Disable AON INTC; 


1 : Enable AON INTC; 


EIC_EB EIC Enable. Active High; 

0 : Disable EIC; 

1 : Enable EIC; 
REE_EFUSE_EB EFUSE Enable. Active High; 

0 : Disable EFUSE; 

1 : Enable EFUSE; 
AP_TMRO_EB AP TMRO Enable. Active High; 

0 : Disable AP TMRO; 

1: Enable AP TMRO; 


AON_TMR_EB AON TMR Enable. Active High; 
0 : Disable AON TMR; 
1: Enable AON TMR; 
AP_SYST_EB AP SYST Enable. Active High; 
0 : Disable AP SYST; 
1: Enable AP SYST; 
AON_SYST_EB AON SYST Enable. Active High; 
0 : Disable AON SYST; 
1: Enable AON SYST; 
KPD_EB KPD Enable. Active High; 
0 : Disable KPD; 
1: Enable KPD; 


PWM3_EB PWM3 Enable. Active High; 
0: Disable PWM3; 
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PWM2_EB RW PWM2 Enable. Active High; 
0: Disable PWM2; 
1: Enable PWM2; 
PWM1_EB PWM1 Enable. Active High; 
0: Disable PWM1; 
1: Enable PWM1; 


PWMO_EB [4] PWMO Enable. Active High; 
0 : Disable PWMO; 
1: Enable PWMO; 
GPIO_EB [3] RW S/C GPIO Enable. Active High; 
0: Disable GPIO; 
1: Enable GPIO; 


ane E a 
Se 
SN 


6.28.1.2 APB_EB1 


Le ee 


CRO 
DBG 

SS_ Res 
_EM 4ST 

TRI erve erve erve 
CE 
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AHB_EB1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
SERDES_DPHY_EB | [31] i ne a Serdes_dpy APB Port Enable. Active 
High; 
CROSS _TRIG_EB [30] ey Cross trig APB Port Enable. Active 
High; 


DBG_EMC_EB [29] RW S/C DBG EMC Port Enable. Active High; 

0: Disable DBG EMC Port ; 

1: Enable DBG EMC Port ; 
DBG_EB 28] DBG_sys AON matrix interface clock 
i a a S 


C o a a ee aa ee ees so deleted 


a ~ me eeo 


GE CAL_EB all RW S/C RTC CAL Module Enable. Active High; 
0: Disable RTC CAL; 
1: Enable RTC CAL; 


ica inc (i a 
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aoe LA a a E: 
led Lc a E 


MM_VSP_EB [14] RW S/C MML_VSP EMC Port Enable. Active 
High; 
0 : Disable MM_VSP EMC Port ; 
1 : Enable MM_VSP EMC Port; 
GSP_EMC_EB [13] GSP EMC Port Enable. Active High; 
0 : Disable GSP EMC Port; 
1 : Enable GSP EMC Port ; 


iain EB Er C apb port Enable. Active High; 
0 : Disable 
1: Enable 
AP_TMR2_EB [10] AP TMR2 Enable. Active High; 
0 : Disable AP TMR2; 
1: Enable AP TMR2; 


AP_TMR1_EB AP TMR1 Enable. Active High; 


0 : Disable AP TMR1; 
1: Enable AP TMR1; 


CA7_WDG EB Cortex-A7 Watch Dog Enable. Active 
High; 


0 : Disable Cortex-A7 Watch Dog; 
1 : Enable Cortex-A7 Watch Dog; 


CLK_EMC_REF_EB | [7] CLK_EMC_REF Enable. Active High; 


0 : Disable CLK_EMC_REF; 
1 : Enable CLK_EMC_REF; 


AVS_EB AVS Enable. Active High; 


0 : Disable AVS; 


1: Enable AVS; 


PROBE_EB PROBE Clock Enable. Active High; 
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0 : Disable PROBE Clock; 
1 : Enable PROBE Clock; 


AUX2_EB AUX2 Clock Enable. Active High; 


0 : Disable AUX2 Clock; 


1 : Enable AUX2 Clock; 


AUX1_EB [3] AUX1 Clock Enable. Active High; 
0 : Disable AUX1 Clock; 
1 : Enable AUX1 Clock; 


AUXO_EB [2] AUXO Clock Enable. Active High; 
0 : Disable AUXO Clock; 
1 : Enable AUXO Clock; 
THM_EB [1] THM Clock Enable. Active High; 
0 : Disable THM; 
1: Enable THM; 
PMU_EB PMU Clock Enable. Active High; 
0 : Disable PMU; 
1: Enable PMU; 


6.28.1.3  APB_RSTO 


0x00000008 AHB_RSTO(0x00000000) APB_RSTO 
0x00001008 AHB_RSTO SET AHB_RSTO SET 
0x00002008 AHB_RSTO CLR AHB_RSTO CLR 


Set/Clr 
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PEEP EEE 
eu 


AHB_RSTO 


Cortex-A5 TimeStamp1 Soft Reset. 
Active High; 


0 : Keep Cortex-A5 TimeStamp1 in 
normal mode; 


1 : Reset Cortex-A5 TimeStamp1 ; 

12C_SOFT_RST [30] AON I2C Soft Reset. Active High; 
0 : Keep AON 12C in normal mode; 
1: Reset AON 12Cl; 


Cortex-A7 TimeStamp1 Soft Reset. 
Active High; 


0 : Keep Cortex-A7 TimeStamp1 in 
normal mode; 


1 : Reset Cortex-A7 TimeStamp1 ; 


Cortex-A7 TimeStamp0 Soft Reset. 
Active High; 


0 : Keep Cortex-A7 TimeStamp0 in 
normal mode; 


1 : Reset Cortex-A7 TimeStampo ; 


DAP_MTX_SOFT_ DAP Soft Reset. Active High; 
RST 


0 : Keep DAP in normal mode; 
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a a A O 


SPLK_SOFT_RST [24] AON Splinlock Soft Reset. Active High; 
0 : Keep AON Splinlock in normal 
mode; 

1: Reset AON Splinlock; 

IPI_SOFT_RST [23] AON IPI Soft Reset. Active High; 
0 : Keep AON IPI in normal mode; 
1: Reset AON IPI Splinlock; 

CKG_SOFT_RST [22] AON Clock Controller Soft Reset. 
Active High; 

0.: Keep AON Clock Controller in 
normal mode; 
1 : Reset AON Clock Controller; 

PIN_SOFT_RST [21] RW PIN Reg Soft Reset. Active High; 
0 : Keep PIN Reg in normal mode; 
1: Reset PIN Reg; 


AUD_SOFT_RST [19] RW AUD Soft Reset. Active High; 
0 : Keep AUD in normal mode; 
1 : Reset AUD; 
AUDIF_SOFT_RST | [18] RW AUDIF Soft Reset. Active High; 
0 : Keep AUDIF in normal mode; 
1: Reset AUDIF; 
ADI_SOFT_RST [17] RW ADI Soft Reset. Active High; 
0 : Keep ADI in normal mode; 
1 : Reset ADI; 
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VBC_SOFT_RST [20] RW VBC Soft Reset. Active High; 
0 : Keep VBC in normal mode; 
1: Reset VBC; 
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INTC_SOFT_RST [16] AON INTC Soft Reset. Active High; 
0 : Keep AON INTC in normal mode; 
1: Reset AON INTC; 


EIC_SOFT_RST [15] EIC Soft Reset. Active High; 
0 : Keep EIC in normal mode; 
1: Reset EIC; 

EFUSE_SOFT_RST | [14] EFUSE Soft Reset. Active High; 
0 : Keep EFUSE in normal mode; 
1 : Reset EFUSE; 


AP_WDG_SOFT_R | [13] AP Watch Dog Soft Reset. Active High; 
ST 


0 : Keep AP Watch Dog in normal 
mode; 


1 : Reset AP Watch Dog; 


AP_TMRO_SOFT_ AP TMRO Soft Reset. Active High; 
RST 


0 : Keep AP TMRO in normal mode; 
1 : Reset AP TMRO; 


AON TMR Soft Reset. Active High; 


0 : Keep AON TMR in normal mode; 


1 : Reset AON TMR; 


AP SYST Soft Reset. Active High; 


0 : Keep AP SYST in normal mode; 
1 : Reset AP SYST; 


AON SYST Soft Reset. Active High; 


0 : Keep AON SYST in normal mode; 


1 : Reset AON SYST; 


KPD_SOFT_RST KPD Soft Reset. Active High; 
0 : Keep KPD in normal mode; 
1: Reset KPD; 


PWM3_SOFT_RST a ae ae a PWMB Soft Reset. Active High; 
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0 : Keep PWM3 in normal mode; 
1: Reset PWM3; 


PWM2_SOFT_RST PWM2 Soft Reset. Active High; 


0 : Keep PWM in normal mode; 


1: Reset PWM2; 


PWM1_SOFT_RST | [5] PWM1 Soft Reset. Active High; 
0 : Keep PWM1 in normal mode; 
1: Reset PWM1; 

PWMO_SOFT_RST PWMO Soft Reset. Active High; 
0 : Keep PWMO in normal mode; 
1: Reset PWMO; 


GPIO_SOFT_RST [3] GPIO Soft Reset. Active High; 
0 : Keep GPIO in normal mode; 
1 : Reset GPIO; 

RF_SOFT_RST [2] RF Soft Reset. Active High; 

0 : Keep RF in normal mode; 
1 : Reset RF; 

FM_SOFT_RST [1] FM Soft Reset. Active High; 

0 : Keep FM in normal mode; 
1: Reset FM; 

ADC_SOFT_RST ADC Controller Soft Reset. Active High; 
0 : Keep ADC Controller in normal 
mode; 

1 : Reset ADC Controller; 


6.28.1.4 APB_RST1 


0x0000000C AHB_RST1(0x00000000) APB_RST1 


0x0000100C AHB_RST1 SET AHB_RST1 SET 
0x0000200C AHB_RST1 CLR AHB_RST1 CLR 
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a EEEE EAE 


ADC 

15 cs etl 

OFT OFT erve S erve erve 
_RS TR 


“Eee 


ala Ia o 


AHB_RST1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 

RTC4M_ANA_SOF | [31] RW S/C 
T_RST 
DEF_SLV_INT_SO | [30] RW S/C 
FT_CLR 
ee ee a 


ia La ll A 
hcl Na Ml 
ee ee E a 
z a a e 
pE LE | ES S 
fo 8 a E a 
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RTC4MO_CAL_SO | [22] 
FT_RST 


Looe TE 1] a al 


reer see 
I 5 a E 
oI Li i E 
Se E 


sim_aon_top_ap_ | [15] 

simO_soft_rst 

sim_aon_top_pub | [14] RW 
cp_sim2_soft_rst 

sim_aon_top_pub | [13] RW S/C 
cp_sim1_soft_rst 

sim_aon_top_pub | [12] RW 
cp_simO_soft_rst 


BB_ CAL_SOFT_RS | [11] BB LDO Calibration Soft Reset. Active 
High; 


O : Keep BB LDO Calibration in normal 
mode; 


1 : Reset BB LDO Calibration; 


DCXO TMR Soft Reset. Active High; 


0 : Keep DCXO TMR in normal mode; 
1 : Reset DCXO TMR; 


AP TMR2 Soft Reset. Active High; 


0 : Keep AP TMR2 in normal mode; 


1: Reset AP TMR2; 


AP TMR1 Soft Reset. Active High; 


0 : Keep AP TMR1 in normal mode; 
1: Reset AP TMR1; 


Cortex-A7 Watch Dog Soft Reset. 
Active High; 


0 : Keep Cortex-A7 Watch Dog in 
normal mode; 
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a a 1 : Reset Cortex-A7 Watch Dog; 
a DMA_SOFT 
RST 


AVS_SOFT_RST [5] RW AVS Soft Reset. Active High; 
0 : Keep AVS in normal mode; 
1: Reset AVS; 

reserved S/C DMC PHY Soft Reset. Active High; 
0 : Keep DMC PHY in normal mode; 
1 : Reset DMC PHY; 


GPU_THMA_SOFT | [3] RW S/C 

_RST 

Aa a WPA 
T_RST 


THM_SOFT_RST [1] THM Soft Reset. Active High; 
0 : Keep THM in normal mode; 
1: Reset THM; 
PMU_SOFT_RST PMU Soft Reset. Active High; 
0 : Keep PMU in normal mode; 
1 : Reset PMU; 


6.28.1.5 APB_RTC_EB 


0x00000010 APB_RTC_EB(0x000380FF) APB_RTC_EB 
0x00001010 APB_RTC_EB SET APB_RTC_EB SET 


0x00002010 APB_RTC_EB CLR APB_RTC_EB CLR 


AECE EEEIEE nn 


= i 


soo lk 
au = O= 
Pcs FS Uc Fe aR Tn i WU Fa 
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EEE EE 
Set/Clr s/c 


APB_RTC_EB 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ac el a 


aa CAL_RTC_EB | a C Koe Clock Enable of BB LDO 
Calibration. Active High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 
DCXO_LC_RTC_EB | [17] RTC Clock Enable of DCXO TMR. Active 
High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 


AR _TMR2_RTCE | [16] 0x1 oe Enable of AP TMR2. Active 
ign, 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 
AP_TMR1_RTC_E | [15] S/C Ox1 RTC Clock Enable of AP TMR1. Active 
B High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 


GPU_THMA_RIC_ | [14] RW S/C 
AUTO_EN 
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ARM_THMA_RTC | [13] RW s/c 
_AUTO_EN 
E H aa D a a 


N _WDG RTC_E RW S/C RTC a Enable of Cortex-A7 Watch 
Dog. Active High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 

AP_WDG RTC _EB RTC Clock Enable of AP Watch Dog. 
Active High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 

EIC_RTCDV5 EB RTC DIV5 Clock Enable of EIC. Active 
High; 
0 : Disable RTC DIV5 Clock; 
1: Enable RTC DIV5 Clock; 


EIC_RTC_EB RTC Clock Enable of AP EIC. Active 

High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 
AP_TMRO_RTC_E | [5] RTC Clock Enable of AP TMRO. Active 
B High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 
AON_TMR_RTC_E RTC Clock Enable of AON TMR. Active 
B High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 
AP_SYST_RTC_EB | [3] RTC Clock Enable of AP SYST. Active 

High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1186 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC7731E Design Specification 
AON_SYST_RTC_E | [2] RW S/C Ox1 RTC Clock Enable of AON SYST. Active 
B High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 
KPD_RTC_EB [1] RW S/C 0x1 RTC Clock Enable of KPD SYST. Active 
High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 


ARCH_RTC_EB RW S/C 0x1 RTC Clock Enable of Architecture. 
Active High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 
Note : This bit should be always 
asserted, unless in debug purpose. 
It is used to sync clkrtc1k clock reset 


6.28.1.6 REC_26MHZ_BUF_CFG 


HB al id al id bl id al a Gal id a al Ul ali 
B 


Reserved 


Set/Clr s/c 


PR a (a 
see a fee [ee ee eal 


Res Res 
Reserved PLL_PROBE_SEL Reserved erve Reserved erve 


k 
Set/Clr == 


REC_26MHZ_BUF_CFG 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


re ne aaa 


eae PROBE_SEL [13: 8] RW S/C aud clk26m sel 
same as ap or cp 


D e a S a S 
pees per epee 
a a 
oe ee 


6.28.1.7 APB SEC _EB 


APB_SEC_EB(0x00000001) 
a i Ve ea ea a ea 
hd i ee eee 


Reserved 


re 
Set/Clr 


pater tet tetetetctet epee 


Reserved N_D 
USE 
MA 


= 


Set/Clr 


APB_SEC_EB 


“— | “a | 
ar 
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—— a A a 


bined oo re a a a E 


TEE_EFUSE_EB RW EFUSE Enable. Active High 
CONTROLED BY SECU RITY SOFTWARE 
0 : Disable EFUSE; 
1: Enable EFUSE; 


6.28.1.8 VBC_CTRL 


0x00000020 VBC_CTRL(0x00000000) VBC_CTRL 
0x00001020 VBC_CTRL SET VBC_CTRL SET 


0x00002020 VBC_CTRL CLR VBC_CTRL CLR 


ie ic El A S 


AUD_INT_SY VBC_DA23_| 
Reserved a ae ms = 
S_SEL NT_SYS_SEL 


S eee 
Set/Clr s/c EARE 

EA =< =_= BEEKE 
e te 


VBC_AD23_ | VBC_ADO1_ f| vBc_Dao1_ | VBC_DA23_ 
DMA_SYS_S | DMA_SYS_S | DMA_SYS_S | DMA_SYS_S 


VBC_AD23_1 | VBC_ADO1_1 f VBC_DAO1_| 
NT_SYS_SEL | NT_SYS SEL | NT_SYS_SEL 


Set/Clr 


VBC_CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


SE Se EE EE SS 
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[20] RW TO AON CLK CORE. CONTROL 
CLK_AUDIF gate by hardware or 
software 


AUD_INT_SYS SE | [19:18] control aud intrrupt destination 
L 


[17: 16] 


VBC AD23 INT 5$ | [15:14] 
YS_SEL 


VBC ADOL INT $ | [13 
YS_SEL 


VBC DAOL INT 5 
YS_SEL 


VBC_AD23_DMA_ 
SYS SEL 


VBC ADOL DMA 
SYS_SEL 


VBC DAOL DMA 
SYS SEL 


VBC _DA23 DMA 
SYS SEL 
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Em a (| 


6.28.1.9 PWR_CTRL 


Bul id al id al Bad al bl el al lla el a 


= USB USB 
Res Res Res Res 5 Res Res 
Jj _PH _PH 
Reserved erve | erve [| erve | erve _ Į erve | erve 
a YP YP 
d d d d d d 
D_S DLL 


— | | 
aT 
PP ere 


= = erve erve erve FA Reserved 
i = SEL 


= = = E è HEEE 
a e a 


PWR_CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E a a 
EEE eee 
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face a i A E: 


FORCE_DSI_DBG_ ioe 

PHY- SHUTDOWN 

FORCE_CSI_S_ PH | [20] RW DE useless 
Y_SHUTDOWNZ 


aaa | 


— 

C CE power switch of USB_PHY 
O:power on USB_PHY.(default) 
1:power down USB_PHY 
power down USB _PHY sequence 
set USB_PHY_PD_S and 
USB_PHY_PD_Lto 1'b1 
power on USB_PHY sequence 
set USB_PHY_PD_Sto 1'b0O 
after 100us or 1ms, set 
USB_PHY_PD_L to 1'bO(software 
control) 
finaly power on the USB _PHY. 


USB_PHY_PD_L [16] Large power switch of USB_PHY. 
O:power on USB_PHY.(default) 
1:power down USB _PHY. 

PD 


Small power down MIPI 


= a mh 


Tz 


O:power on MIIPI; 
1:power down MIPI.(default) 
power down MIPI_DSI sequence 


set MIPI_DSI_PS_PD_S and 
MIPI_DSI_PS_PD_Lto 1'b1 


power on MIPI_DSI sequence 
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set MIPI_DSI_PS PD_S to 1'b0O 


after 100us or 1ms , set 
MIPI_DSI_PS_PD_Lto 1'bO(software 
control) 


finaly power on the MIPI_DSI PHY 
Large power down MIPI 
O:power on MIIPI; 
1:power down MIPI.(default) 
MIPI_CSL 4p2IAN Small power down MIPI 
E PS PD_S 
O:power on MIIPI; 


1:power down MIPI.(default) 


power down MIPI_4LANE_CSI 
sequence 


set MIPI_4LANE_CSI_PS_PD_S and 
MIPI_4LANE_CSI_PS_PD_Lto 1'b1 


power on MIPI_CSI_4LANE sequence 
set MIPI_CSI_4LANE_PS_PD_S to 1'bO 


after 100us or 1ms , set 
MIPI_CSI_4LANE_PS PD Lto 
1'b0O(software control) 


finaly power on the MIPI_CSI_4LANE 
PHY 

MIPI_CSL 4p2IAN Large power down MIPI 

E PS PD_L 
O:power on MIPI; 


1:power down MIPI.(default) 


Ha cc 
Se a 


n SEE 


USB_REF_ATE_SE RW S/C O:select usb pll ref from rf26m 
L 
1:select usb pll ref from ATE 


i S E a 
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EFUSE_BIST_PWR | [3] RW s/c 
_ON 

FORCE DSI PHY | [2] 

SHUTDOWNZ 

FORCE CSI PHY | [1] W 
SHUTDOWNZ 


DSI_REFCLK_SEL aa dsi refclk sel: 
0:26m 
1: from CSI 


6.28.1.10TS_CFG 


Be cl cee a i A ed 
e 


Reserved 
Set/Clr 
B (ic Ps ie Pic ne Fa Fa a ie a) 


EVE 
Res -~ Res Res Res Res Res Res = 
erve erve | erve [| erve f| erve f erve | erve Reserved Reserved 
d 7 d d d d d d 


| i |” 
“7 


TS_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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oe S a ee 


a a [a] a N 
ac ce a ae 
reserved [11] S/C Po 
| E 
C Nf | 


SS E a 


| ea 5] Eo oa 


aE RESTA E i bee areal C 
RTREQ_ TSO1 

S| eae 2] ar aa 
Ea peal E 

EQ_TS01 

EVENT_HALTREQ RW S/C 
_TSO1 


6.28.1.11 BOOT_MODE 


HB id a id al idl al a le ad al ed 
— 


Reserved 


Set/Clr 


ici se Kel ARA 
PTE 


Reserved Reserved Reserved BOO | BOO | BOO 
TM TM TM 


= è =è EE BENNE 
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BOOT_MODE 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


reserved [11: 9] S/C 


PTEST_FUNC_ATS S/C SELECT CLK SOURCE WHEN IN PTEST 
PEED_SEL FUNC MODE 
OF ms ial al a ca 


aa ee 


— DMA_E meee Function DMA test mode status. 


EE E a 
bad all al ah Al lana NS 
ancl LS a ba i 
ae G e E S 
a N e 


6.28.1.12 AON_CFGO 


0x00000030 (0x00000000) AON_CFGO 


0x00002030 


Ba a a a a a a a a al 


Reserved 


— 
Ba OS y Sò 
a cl a A fn eS a 


R d ena ena ena ena ena ena 
nas ble. | ble. | ble. | ble. | ble. | ble. 
bbpl | bbp! | bbpl | bbp! | bbpl | bbp 
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130 | 141 | 141 f 162 | 162 
m_s m_r 
u ef E 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a fuel i S/C enable_bbpll_ 307p2m = 
enable _bbpll_307p2m_sel ? 
enable _bbpll_307p2m_reg : 
enable_bbpll_307p2m_hw; 


enable _bbpll_ 307 | [4] RW S/C 
p2m_reg 
1 


[3] RW S/C enable_bbpll_ 416m = 
enable_bbpll_416m_sel ? 
enable_bbpll_416m_reg: 
enable_bbpll_416m_hw; 


enable _bbpll_ 416 | [2] RW S/C 
m_reg 


enable _bbpll_ 624 | [1] RW S/C enable_bbpll_ 624m = 

m_sel enable_bbpll_624m_sel ? 
enable_bbpll_624m_reg : 
enable_bbpll_624m_hw; 

enable_bbpll_ 624 RW S/C 

m_reg 

6.28.1.13 PLL_SOFT_CNT_DONE 


0x00000038 PLL_SOFT_CNT_DONE(0x0000001F) PLL_SOFT_CNT_DONE 
0x00001038 PLL_SOFT_CNT_DONE SET PLL_SOFT_CNT_DONE SET 
0x00002038 PLL_SOFT_CNT_DONE CLR PLL_SOFT_CNT_DONE CLR 


Reserved 


cl ie e laf (el liar Ce ial Ce 


Set/Clr 
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PI | ee 
i a a i a ee a EE 


-E Reserved erve | erve Reserved erve | erve Reserved 


| lc lc ll a lk 
— 
eee 


PLL_SOFT_CNT_DONE 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Coo eae 14] Se ae ae 

eee 
Sse La a a S 
Leo Ld a a a E 
a Se oe ee ae 
EE ——EE 


Soo ee | 5] 


oae SOFT_CNT_ biden GPLL count to stability by software. 

DONE 

CPLL_SOFT_CNT_ | [3] CPLL count to stability by software. 

DONE 

TWPLL_SOFT_CN | [2] RW S/C 0x1 TWPLL count to stability by software. 
T_DONE 

DPLL_SOFT_CNT_ | [1] RW S/C 0x1 DPLL count to stability by software. 

DONE 

MPLL_SOFT_CNT_ a ell a ae MPLL count to stability by software. 
DONE 


6.28.1.14DCXO_LC_REGO 


0x0000003C DCXO_LC_REG0(0x00000000) DCXO_LC_REGO 
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0x0000103C DCXO_LC_REGO SET DCXO_LC_REGO SET 
0x0000203C DCXO_LC_REGO CLR DCXO_LC_REGO CLR 
ial ic e Lc aaa is a i in ina 


Reserved 


Type 


Set/Clr 


o Reserved g Reserved 


* a | 
a 
"ee ee | ° | 


DCXO_LC_REGO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a re ae 9] Cae oe 


DCXO_ LC_ ai C mee Clear DCXO LC 7 
DCXO_LC_CNT_CL Sp Clear DCXO LC counter. 
R 


6.28.1.15DCXO_LC_REG1 


0x00000040 DCXO_LC_REG1(0x00000000) DCXO_LC_REG1 
foc i a aa a eo Reel 


DCXO_LC_CNT 


a a 
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a ee rae eee 


DCXO_LC_CNT 


Type 


Lwin vee 


DCXO_LC_REG1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


DCXO_LC_CNT [31: 0] [ee | cae ae DCXO LC counter. 


6.28.1.16 MPLL_CFG1 


a a al al Gal Ga a G K Aa 


MPL 
LL 
- LM LS 
Reserved MPLL_RESERVED OCK L_DI 
DO V_S 
os SEL 
NE 


HDS Kal Da a Gad ac Ball 


LN LIL LO 
Lol MPLL_IBIAS MPLL_N 


a a D 
~ Eeer Eee 


MPLL_CFG1 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1200 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


O C JE [oan 


saan La ee 
E 


MPLL_DIV_S [20] RW MPLL feedback divider select signal: 
0: integer divider 
1: fractional divider 
Default is 1. 


| MOD_EN a fied ol mod_en, default value 
ol 1'b0. 


eal SDM_EN nn PLL modulator sdm_en, default value 
is 1'b1. 


EET ae ee ee 


ee REF_SEL m haaba C C E clock select signal, 0: from 
26MHz ref 1: from ATE 


MPLL_TEST_EN a RW PLL test clock path enable signal 
O: disable the test clock path(default) 
1: enable the test clock path. 
MPLL_IL_ || BN MPLL i i loop DIV2 divider, 0: disable, 
p peee 


eel BN > MPLL out of loop DIV2 divider, 0: 
disable, 1:enable 

MPLL_IBIAS [12:11] rae MPLL charge pump current control 
bits. 


MPLL_N [10: 0] RW S/C 0x22 MPLL fedback divider. To Configure 
MPLL Frequence is "MPLL_N" * 
"MPLL_REFIN"; 


6.28.1.17 MPLL_CFG2 
0x00000048 MPLL_CFG2(0x114EC4EC) MPLL_CFG2 


mata a i cil all 


Res Res 
erve erve MPLL_NINT MPLL_KINT 
d d 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1201 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


| @ | SPREADTRUM . SC7731E Design Specification 


MPLL_KINT 


Ba [a icc ical bal a Gi i a A 


Type RW 


en Be E 6c 


MPLL_CFG2 


Field Name Type | Set/Cle | Reset Description 
ar 
Value 


MPLL_KINT [22: 0] RW NA Ox4ec4 | MPLL fedback divider. To Configure 
ec MPLL Frequence is "MPLL_N" * 
"MPLL_REFIN"; 


6.28.1.18 DPLL_CFG1 


DPLL_CFG1(0x01D40829) 
Se CEEE 


DPL DPL 
LL DPL 

Reserved DPLL_RESERVED L_DI E 
VS 


A e oe e 
i e e 
peupe ala a a a 


LIL LO 
DPLL_IBIAS DPLL_N 
L_DI 
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aa 


DPLL_CFG1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ar eee Seo wene aml 


a La ee 
E 


DPLL_DIV_S [20] RW DPLL feedback divider select signal: 
0: integer divider 
1: fractional divider 
Default is 1. 


DPLL_MOD_EN [19] al fice, | mod_en, default value 
fice, | 1'bO. 

DPLL_SDM_EN [18] mor PLL modulator sdm_en, default value 
is 1'b1. 


iia REF_SEL | RW S/C PLL ea clock select signal, 0: from 
26MHz ref 1: from ATE 


DPLL_TEST_EN [15] RW PLL test clock path enable signal 
0: disable the test clock path(default) 
1: enable the test clock path. 

DPLL_IL_DIV2 [14] RW S/C DPLL in loop DIV2 divider, 0: disable, 
1:enable 

DPLL_OL_DIV2 [13] RW S/C DPLL out of loop DIV2 divider, 0: 
disable, 1:enable 

DPLL_IBIAS [12: 11] DPLL charge pump current control bits. 


DPLL_N [10: 0] RW S/C 0x29 DPLL fedback divider. To Configure 
DPLL Frequence is "DPLL_N" * 
"DPLL_REFIN"; 
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6.28.1.19 DPLL_CFG2 
0x00000050 DPLL_CFG2(0x14800000) DPLL_CFG2 


Reserved DPLL_NINT DPLL_KINT 


ee pee ee eee eee ee eel 


RW 


ic aie el Fic a Cia el WS OS ll Fw We Ee 
A M _“N T 


Type RW 


DPLL_CFG2 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


DPLL_KINT [22: 0] RW NA DPLL fedback divider. To Configure 
DPLL Frequence is "DPLL_N" * 
"DPLL_REFIN"; 


6.28.1.20 TWPLL_CFG1 


a E OURE 


- o 
RW 


ia 
ee | ae 6m 
ie ee icc Fc Vc ea ll eT EA 
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TWPLL_IBIA 
TWPLL_N 
IL_D 
TE DIV 
v2 


a al D 


TWPLL_CFG1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Ce eee PE) kE 


NE 


TWPLL_DIV_S [20] RW TWPLL feedback divider select signal: 
O: integer divider 
1: fractional divider 
Default is 1. 


TWPLL_MOD_EN o e iss meee mod_en, default value 
iss meee 1'b0. 


TWPLL_SDM_EN [18] ial Ai PLL modulator sdm_en, default value 
is 1'b1. 


TWPLL_REF a | RW S/C PLL Ref clock select ea 0: from 
26MHz ref 1: from ATE 


TWPLL_TEST_EN [15] RW PLL test clock path enable signal 

0: disable the test clock path(default) 

1: enable the test clock path. 
TWPLL_IL_DIV2 [14] RW S/C TWPLL in loop DIV2 divider, 0: disable, 
ll a A: 


TWPLL_OL_DIV2 [13] RW S/C TWPLL out of loop DIV2 divider, 0: 
disable, 1:enable 
TWPLL_IBIAS [12: 11] TWPLL charge pump current control 
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a ee 


a N [10: a Ox3b TWPLL fedback divider. To Configure 
TWPLL Frequence is "TWPLL_N" * 
"TWPLL_REFIN"; 

6.28.1.21 TWPLL_CFG2 


0x00000058 TWPLL_CFG2(0x1D89D89D) TWPLL_CFG2 
ac i is ct Dc eae ic il i cd il 


Reserved TWPLL_NINT TWPLL_KINT 


ka EA 


Reset 


i eee 


TWPLL_KINT 


E HHH UA Ea 


TWPLL_CFG2 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a eed ae 


PT ee 

TWPLL_KINT [22: 0] RW eee TWPLL fedback divider. To Configure 
TWPLL Frequence is "TWPLL_N" * 
"TWPLL_REFIN"; 


6.28.1.22 AON_REG_PROT 


0x0000006C AON_REG_PROT(0x00000000) AON_REG_PROT 


Reserved 
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fb oe a ES Fs Tr FD 


REG_PROT_REG 


" 


AON_REG_PROT 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
TDSP_CTRL_PROT | [31] This bit will be 1 only when 

REG_PROT_REG is set 0x9620. 
Software can only change 
WTLCP_TDSP_BOOT_VECTOR when 
this bit is 1. 


6.28.1.23 DSI_PHY_CTRL 


0x00000070 DSI_PHY_CTRL(0x00870000) DSI_PHY_CTRL 
0x00001070 DSI_PHY_CTRL SET DSI_PHY_CTRL SET 


0x00002070 DSI_PHY_CTRL CLR DSI_PHY_CTRL CLR 


ae 


DSI_ 
“A r~ F — — 


DSI_RES 


Pa Ul e EA [a Ul Kal 


Type 


a a 
acl MG a GV Ta ea PP PPPI 


DSI_PHY_CTRL 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


CE [31:25] MS ae [cael 
=r a a L 


DSI_RES [15: 0] fe dee le ol 15:8 is useless 


6.28.1.24CSI_4p2I_M_PHY_CTRL 


Walla he ol i dl ll ba a a a el 


- n 


i a al al el 
Se a 
a N 


~~ a ll a E E 


CSI_4p2|_M_PHY_CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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CSI_4p2l_CFGCLK | [24] RW s/c 

MEN 

M cia py yy | 
M rset Da te fF Cd 


M ca o ee ee ee ee 
et sited ies mo O OON”) 


CSI_4p21_RES [15: 0] ee ie e 15:8 is useless 


6.28.1.25 CSI_4p2I_DBG_PHY_CTRL 


0x00000080 CSI_4p2I_DBG_PHY_CTRL(0x00800000) CSI_4p2l_DBG_PHY_CTRL 


0x00001080 CSI_4p2I_DBG_PHY_CTRL SET a 


0x00002080 CSI_4p2I_DBG_PHY_CTRL CLR ee 
Pi [a fe fe [ee ie VW fel (a | 


- | a T 


e O M 
w å ë ë || Ce 
a ic Ce Lalli EA 


Reserved 


Ea O 


CSI_4p2I_DBG_PHY_CTRL 


T E e 
ar 
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es a a 
ia m 
CSI_4p21_DBG_EN | [25] Lea ca 


s _ |e a 


CSI_4p2I_DBG_TR | [23: 20] 
IMBG 


fs | eee | ee ae 


La ee 


6.28.1.26 CSI_4p2I_PHY_CTRL 


Si Ce ee ee er Pee ea el 
e 


Reserved 


S 
M 
i ice Fa cl Kc al Ae 


7 a 


= = 
= a O üO 


CSI_4p2I_PHY_CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


oE Rae 1] C aa 


ar pape 
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6.28.1.27 AON_CGM_CFG 


HBS lad bl dl da al ad el a al bl ad ed 
e Ma 
Hol PA A HN AO A NA 


A a a a a a Re 
Finer (ace a ee 


Type 


AON_CGM_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a ee ae | 
a a 
a a e 
i ll L L 
hie >a! ll be lll lnc 
nee R bal ll nro 


AUX1_CKG A EAN | [7: ee (i ec a Same as AuxO Definiation. 


baat a. | CKG_SEL Laue )| AuxO Clock Source Selection: 
4'b0000 : 32K 
4'b0001 : 26M (CP AON) 
4'b0010 : 26M (AP) 
4'b0011 : 26M AUD 
4'b0100 : 33.3M (DPLL) 
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4'b0101 : 48M AON (TWPLL) 


4'b0110 : MPLL DIV32 (MPLL) 


4'b0111 : 40M AON(CPLL ) 


4'b1000 : CLK26M_CP 
4'b1001 : clk_mipi_csi2p2I_ test 
4'b1010 : clk_mipi_dsi_test 


4'b1011 : clk_usb_test 


6.28.1.28 SOFT_DFS_CTRL 


0x000000A0 SOFT_DFS_CTRL(Ox000F0400) SOFT_DFS_CTRL 
0x000010A0 SOFT_DFS_CTRL SET SOFT_DFS_CTRL SET 


0x000020A0 SOFT_DFS_CTRL CLR SOFT_DFS_CTRL CLR 


aa Esc Fie Ma ela cle El ela an 


Reserved pub_dfs_sw_switch_period 


i — SS 
SCC 
lL il dW id al Dal ld al a al 


pub_dfs_sw 
Reserved pub_dfs_sw_ratio 
_frq_sel 


s| Gl a ak 
————— 


SOFT_DFS_CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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pub_dfs sw_swit | [23:16] | RW S/C Oxf PUB source clock switch wait time 
ch_period (Software DFS) 
3~4 cycle would be enough in general 


ei ee 


pub dfs sw_ratio | [10: 6] RW S/C 0x10 PUB source clock select in 
dmc_clk_gen (Software DFS) 
[4:2] = PLL MUX SEL 
00 = 26M 
01 = TWPLL (default is 384M) 
10 = TWPLL (default is 512M) 
11 = TWPLL (default is 768M) 
100=CPLL(default is 800M) 
101=DPLL(default is 1066M) 
[1:0] = clock dividor sel 
00 = /1, 01 = /2, ..., 11 = /3 


pub_dfs sw_frq_ | [5:4] RW S/C DMC register set (f0/f1/f2/f3) 
El al a a: 
pub dfs sw_resp | [3] S/C Software DFS finish status 
1 = DFS finished with error found 
0 = DFS finished successfully 
pub_ dfs sw_ack [2] S/C Software DFS finish flag 
O pp Be reset to O when pub _dfs_req is 
cleared 
ee Pee 
pupat Syzenab RW S/C Software DFS enable 
° PE 1 = enable, 0 = disable 


6.28.1.29HARD_DFS_CTRL_LO 


0x000000A4 HARD_DFS_CTRL_LO(0x00000000) HARD_DFS_CTRL_LO 
0x000010A4 HARD_DFS_CTRL_LO SET HARD_DFS_CTRL_LO SET 


0x000020A4 HARD_DFS_CTRL_LO CLR HARD_DFS_CTRL_LO CLR 
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EEA eee eee 


Reserved 


= 
= OE ee eee 
Sl Ul add ak AB BB Bal 


pub_dfs_hw 
Reserved ae 
_initial_freq 


a a al 
Set/Clr 


HARD_DFS_CTRL_LO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Sa 


pub dfs hw_initi | [4:3] RW S/C Indicate the initial frequency after 
al_ freq hardware DFS module is triggered. 
00 = f0, 01 = f1, 10 = f2, 11 = f3 


pub _dfs_ hw_stop ADE SE e Hardware DFS module stop bit 
pub_dfs_hw_start O e e aA Hardware DFS module start bit 


pub_dfs_hw-ena RW S/C Hardware DFS module enable bit 

ble 
Note: Hardware DFS is not supported 
in Pike. Please keep all the register bits 
0. 


6.28.1.30 HARD_DFS_CTRL_HI 
0x000000A8 HARD_DFS_CTRL_HI(0x00000000) HARD_DFS_CTRL_HI 


| Nome pub_dfs_hw_switch_period pub_dfs_hw_f3_ratio 
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Type 


pub_dfs_hw_f2_ratio pub_dfs_hw_f1_ratio pub_dfs_hw_f0_ratio 


HARD_DFS_CTRL_HI 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


eee — 20] | RW a source clock switch wait time 
ch_period 

3-4 cycle would be enough in general 
pub_dfs hw_f3_r | [19:15] PUB source clock select for f3 


atio 
[4:3] = PLL MUX SEL 


[2:0] = clock dividor sel 
pub dfs hw_f2_r : PUB source clock select for f2 
atio 


[4:3] = PLL MUX SEL 


[2:0] = clock dividor sel 


pub dfs hw_f1_r : PUB source clock select for f1 
atio 


[4:3] = PLL MUX SEL 

[2:0] = clock dividor sel 
pub dfs hw_f0 r PUB source clock select for fO 
atio 


[4:3] = PLL MUX SEL 


[2:0] = clock dividor sel 
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6.28.1.31 HARD_DFS_HANSHAKE 


0x000000AC (0x00000020) HARD_DFS_HANSHAKE 


0x000020AC 


PEPE PEPE PEEP PPP 


Reserved 


EA 
cr 
B cal A 


= k 


s| e ë a all 
M 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
WCN_WIFI_DFS_ | [5] S/C ese wcn_wifi_dfs_req to pub, 
REQ_TO PUB _EB which will make wcn's qos change to 
highest level 
WCN_WIFI_DFS__ | [4] WC S/C write 1 to this bit . Will clear 
ACK_INT_CLR WCN_WFI_DFS_ACK_INT_STAT 
WCN_WIFI_DFS__ | [3] RW S/C 
ACK_INT_EN 


WCN_WIFI_DFS__| [2] S/C WHEN 

ACK_INT_STAT WCN_WIFI_DFS_ACK&WCN_WIFI_DFS 
_REQ&WCN_WIFI_DFS_ACK_INT_ENA 
BLE 
THIS INTERRUPT WILL RAISE 
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WCN_WIFI_DFS_ | [1] s/c 
ACK 


WCN_WIFI_DFS_ RW S/C 
REQ 


6.28.1.32 APB_EB2 


0x000000B0 AHB_EB2(0x00008070) APB_EB2 
0x000010B0 AHB_EB2 SET AHB_EB2 SET 


0x000020B0 AHB_EB2 CLR AHB_EB2 CLR 


i i Fc be Lc cia li i Heal 


Reserved 


M 
LL 
fist ie fc [aa fc (ea 


BUS 

ANL PIN PUB WC WC 
AP_ BSM ANL MO ROS DM css Res Res 

GA _AP a “i _RE DM DM 
DAP TMR G_E N_D CNB CE YS_ erve erve 

PB_ BLE GE AIC] ALE 
_EB _EB B MA B B EB d d 

EB B z B I_EB B 


AHB_EB2 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


me [15] RW S/C AP SO DAP_CLK Enable. Active High; 
0: Disable ap side dap clock ; 
1 : Enable ap side dap clock; 


BSMTMR_EB [14] (ial eae ia Busmon_timer CLK Enable. Active 
High; 
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0 : Disable busmon_timer clock ; 
1 : Enable busmon_timer clock; 


ANLG_APB_EB ANLG_APB CLK Enable. Active High, 


0 : Disable ANLG_APB clock ; 


1 : Enable ANLG_APB clock; 


PIN_APB_EB PIN_APB CLK Enable. Active High; 
0 : Disable PIN_APB clock; 
1 : Enable PIN_APB clock; 
ANLG_EB ANLG Pin Enable. Active High; 
0 : Disable ANLG Pin clock ; 
1 : Enable ANLG Pin clock; 
BUSMON_DMA_E | [10] RW BUSMON_DMA CLK Enable. Active 
B High; 
0: Disable BUSMON_DMA clock ; 
1 : Enable BUSMON_DMA clock; 


Y_RE SERDES DPHY_REF CLK Enable. Active 
High; 


0: Disable SERDES_DPHY_REF clock ; 
1 : Enable SERDES_DPHY_REF clock; 


SERDES_DPHY_CF SERDES_DPHY_CFG CLK Enable. Active 
G_EB High; 


0: Disable SERDES_DPHY_CFG clock ; 


1 : Enable SERDES_DPHY_CFG clock; 


ROSC_EB ROSC CLK Enable. Active High; 
0 : Disable ROSC clock ; 
1 : Enable ROSC clock; 


PUB REG EB PUB_REG Clock Enable. Active High; 


0: Disable PUB_REG Clock; 


1 : Enable PUB_REG Clock; 
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0 : Disable DMCClock; 
mae 
CSSYS_EB CSSYS Clock Enable. Active High; 
0 : Disable CSSYS Clock; 
1 : Enable CSSYS Clock; 


a 


ees ICI_EB bea i S/C WCDMA_ICI Clock Enable. Active High; 
0 : Disable WCDMA_ICI; 
1: Enable WCDMA_ICI; 
WCDMA_EB WCDMAClock Enable. Active High; 
0: Disable WCDMA; 
1 : Enable WCDMA; 


6.28.1.33 WCN_BUS_ REMAP 


0x000000CC wcn output bus addr remap(0x00008004) WCN_BUS_REMAP 
sz ee BI sce Rea ea ain Ue Dc Fl 


Reserved 


Type 


ba WCNTODDR_ADDR_OFFSET WCNTOAON_ADDR_OFFSET 


O 


wcn output bus addr remap 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E a a E 
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WCNTODDR_ADD | [15: 8] 0x80 wcn to ddr axi bus addr offset ,[15:9] 
R_OFFSET will replace the hight 7bits of read and 
write address 


a _ADD | [3: HE RW useless 
R_OFFSET 
6.28.1.34 ANALOG_TSEN_ADC_CONFIGO 


0x000000D0 (0x03100000) ANALOG -TSEN |_ADC_CONFI 
Ea i a Ls Ve i ee 


RG_TSEN_C RG_TSEN_CL RG_TSEN_S 
Reserved s ies Reserved g Reserved = 7 
HOP_CLKSEL KSEL DADC_BIAS 


RG_TSEN_S 
RG_TSEN_U RG_TSEN_S RG_UGBUF_ 
Reserved DADC_VCM Reserved 
GBUF_BIAS DADC_VCMI CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Yd _TSEN_CHOP_ | 24] | RW a E CLK setting 
CLKSEL 
00:/8192 
01:/4096 
10:/2048 
11:/1024 


Zo are a al ce 


ce [21: 20] sea le—pa—po— SAMPLE CLK setting 
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TSEN mon 


kasaad 16] haa ADC BIAS setting 
00:10uUA 
01:5uA 
10:15uA 
11:20uA 


ea ea 


[13:12] | RW ADC BIAS setting 
00:10uUA 
01:5uA 
10:15uA 
11:20uUA 


RG a _SDADC RW D _input CM setting 
_VCM 


ae _TSEN_SDADC (i ADC_output CM setting 
_VCMO 


o [Pa] 2] 


N aaam ADC_UGBUF GBW setting 


6.28.1.35 ANALOG_TSEN_ADC_CONFIG1 


0x000000D4 (0x01800008) aia 


PP PEP EEE EPP 
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= 


A a a 
La 6=rrt‘é’eaee Bue 
ea ic [a a a a 
io 4M 


Type 


i E 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


CO Rn [ee] aR EN 


Diac Poa kiam kam C P| Ee 

O_EN 

RG_TSEN_SDADC | [25] RW S/C ADC CAPCHOP CK enable 
_CAPCHOP_EN 

RG_TSEN_SDADC | [24] RW S/C ADC CHOP CK enable 
_CHOP_EN 

RG_TSEN_UGBUF | [23] RW ADC UGBUF CHOP CK enable 
_CHOP_EN 

RG _TSEN_SDADC | [22] rap ADC enable 

RG_TSEN SDADC | [21] RW S/C ADC offset cancel enable 
_OFFSET_EN 

RG_TSEN_INPUT_ | [20] (eal ale ADC input RC enable 

EN 

RG_TSEN_UGBUF | [19] Pode es ADC input UGBUF enable 
_EN 

RG_TSEN SDADC | [18] RW S/C ADC sample edge select: 
_DATA_EDGE_SEL 
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Le positive ane | 1:negative edge 


ec re a m Se —— 
_RST 


es cc | [ey ae ae 


hese! SEPEN _ADCLD | [12: [| re ae a LDO trim ae 
OREF 


D A a a 


Buna EE le LDO output setting 
oV 


6.28.1.36 WCN_CONFIGO 


i ak ad lal is al eda il a ad ae 
a) EA in” E 


WCN_GNSS_CM4_ADDR_OFFSET 
Set/Clr 


WCN_CM4_ 
WCN_GNSS_CM4_ADDR_OFFSET Reserved ADDR_REM 
AP_SEL 


Set/Clr 


INNTER CONFIG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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WCN_GNSS_CM4 | [31:8] gnss cm4 boot address offset 
_ADDR_OFFSET 


as | (eas 6] ae a 


Eats OFFCHIP_X eee eel a for wen rf; it indicated used on 
TRL_EN chip XTAL or off cihp XTAL, 
O:use internal xtal, wen 26mhz input 
through xtal_p/xtal_n. normal state 
1:use external xtal,wen 26mhz input 
through osc_26mhz, debug state 


ad | XTAL_DIF_S eee KN 
EL_H 


el 
Hae CM4_ADDR wcn cm4 boot as 


_REMAP_SEL 
O:boot from ddr 


2:boot from internal ram 


6.28.1.37 AON_CHIP_IDO 


0x000000E0 AON_CHIP_ID0(0x32000000) AON_CHIP_IDO 
Baa ie Fe (nec [tlhe esl el es UF lb 


AON_CHIP_IDO 


AON_CHIP_IDO 


aac le fe Fa Ul aR 


AON_CHIP_IDO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


AON_CHIP_IDO [31: 0] NA 0x3200 | ASCII code : 2 
0000 
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6.28.1.38 AON_CHIP_ID1 


0x000000E4 AON_CHIP_ID1(0x50696B65) AON_CHIP_ID1 
i ee Pcl al a Ue el ae Ke 


AON_CHIP_ID1 


AON_CHIP_ID1 


pr ON 


ea (i FH Fe fl fe 


AON_CHIP_ID1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
AON_CHIP_ID1 [31: 0] ee Ox5069 | ASCII code: Pike 
6b65 


6.28.1.39 AON_PLAT_IDO 


0x000000E8 AON_PLAT_ID0(0x00000000) AON_PLAT_IDO 
fea a (ee Fs alc i fe 


AON_PLAT_IDO 


Type 


a ie ic Fc FF Fei (Ea ead 


AON_PLAT_IDO 


Ea 


AON_PLAT_IDO 
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AON_PLAT_IDO [31: 0] po dee de a ASCII code : 


6.28.1.40 AON_PLAT_ID1 


Ox000000EC AON_PLAT_ID1(0x50696B65) AON_PLAT_ID1 
Pa (fa Fc Fc Fc ic ce ied Uc Ua ca ed 


AON_PLAT_ID1 


fe [i ae ee Fl Ua a a 


AON_PLAT_ID1 


AON_PLAT_ID1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
AON_PLAT_ID1 [31:0] AVS | 0x5069 | ASCII code: Pike 
6b65 


6.28.1.41 AON_IMPL_ID 


0x000000F0 Implement ID(0x00000000) AON_IMPL_ID 
Pi [i [Flin sl al a el E 


AON_IMPL_ID 


Type 


Beasa a E a A E HL 


AON_IMPL_ID 
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Implement ID 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


AON_IMPL_ID [31: 0] NA [15:8] --8'hOO 
memory compiler supplier 
0: TSMC 
1: ARM 
2: synopsys 
[7:0] Digital standcell supplier 
0: TSMC 
1: ARM 
2: synopsys 


6.28.1.42 AON_MFT_ID 


0x000000F4 Manufacture ID(0x00000800) AON_MFT_ID 
Pee i es a cl (is ae Eo al i ca 


AON_MFT_ID 


Type 


eal pelea es el eee 


AON_MFT_ID 


Manufacture ID 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


AON_MFT_ID [31: 0] fe uke | 0x800 [31:16] reserved 
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[15:8] Process ID 


0:152nm 
1:40LP 

2.40G 
3:reserved 
4.28LP 
5.28HPM 
6.28HLP 

7. 28HPC 
8.28HPC+ 
9~15: reserved 
16: 16FF+ 
[7:0] Foundry 
0:TSMC 
1:UMC 

2.SMIC 

3.Intel 
4.Samsung 
5.Global Foundry 


6.others 


6.28.1.43 AON_VER_ID 


0x000000F8 VERSION ID(0x00000000) AON_VER_ID 
Ps (i A Ll l(a cc lB Fl 


AON_VER_ID 


Type 


ic icc PF ne ie El i ia (i a a EA 
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AON_VER_ID 


VERSION ID 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


AON_VER_ID [31:16] reserved 


[15:8] Derived ID 
00 


[7:0] metal fix version 00 


6.28.1.44 AON_CHIP_ID 
0x000000FC AON_CHIP_ID(0x96330000) AON_CHIP_ID 


I ee 
E 2): a 


Type 


Fs [EF ceca Md is iE (ES fa Hl 


AON_CHIP_ID 


AON_CHIP_ID 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


AON_CHIP_ID [31: 0] NA 0x9633 | Chip ID 
0000 
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6.28.1.45 ANALOG_TSEN_ADC_CONFIG2 


0x00000100 (0x00000000) ANALOG_TS = FI 


0x00002100 


Ba a Ge a a a a al a 


Reserved 
Set/Clr 


Reserved RG_TSEN_ RESERVED 


Set/Clr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Oo | Bee ee ae 


RG a _TEST_C RW S/C 
LK_SEL 


te _TSEN_BIST_E 


ED 
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6.28.1.46CM4_SYS SOFT_RST 


(ea eel e a a A ee ase le 
e 


Reserved 
jut 
ee eee aie dee ee A 
CM 


CM 
Reserved ~x Reserved 


kE = =E M 


Set/Clr 


ee * 


CM4_SYS_SOFT_RST 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a 14] RW s/c 
ST 


CM4_CORE_SOFT RW S/C Ox1 
_RST 


6.28.1.47 AON_DMA_INT_EN 


0x0000011C AON_DMA_INT_EN(0x00000000) AON_DMA_INT_EN 
0x0000111C AON_DMA_INT_EN SET AON_DMA_INT_EN SET 


0x0000211C AON_DMA_INT_EN CLR AON_DMA_INT_EN CLR 
kadd Lc sa ie Fe Ua A 
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Ba 
S 
e A 
ic a ce a ice ie E 


Res Res Res Res Res 
Reserved = erve | erve | erve | erve f erve 
d d d d d -= 


rr > a 


Set/Clr 


AON_DMA_INT_EN 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a ee a ee as 
AON_DMA_INT_C RW S/C 

Lech alld O a a 
ES Ss ec a 
Er ae ae ee rr 
es ci | | 
ae ee ee | ee ee ae 
Fee a 


AON DMA INT A RW S/C 
P_EN 
6.28.1.48EMC_AUTO_GATE_EN 


CHECK , THIS STILL ENABLE, AFTER DDR SLP CTRL IS 
0x00000120 ADDED?(0x00000000) EMC_AUTO_GATE_EN 


CHECK , THIS STILL ENABLE, 


0x00001120 CHECK , THIS STILL ENABLE, AFTER DDR SLP CTRL IS AFTER DDR SLP CTRL IS 


? 
ADDED? SET ADDED? SET 
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CHECK , THIS STILL ENABLE, 
0x00002120 CHECK , THIS STILL ENABLE, AFTER DDR SLP CTRL IS AFTER DDR SLP CTRL IS 


? 
ADDED? CLR ADDED? CLR 


= EEE nn 


Reserved 


Reserved 


i 
= A ° l 


CHECK , THIS STILL ENABLE, AFTER DDR SLP CTRL IS ADDED? 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E bein RW S/C ee: pclk auto gate enable 
UTO_GATE_EN 


WTLCP_PUB_AUT | [18] RW use to gate clk_aon_apb tocp 
O_GATE_EN 

AP_PUB_AUTO_G | [17] 

ATE_EN 

AON_APB_PUB_A | [16] RW 

UTO_GATE_EN 
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PUBCP_EMC_AUT | [3] RW S/C useless 
O_GATE_EN 
WTLCP_EMC_AUT | [2] useless 
O_GATE_EN 


AP EMC AUTO |{1] RW 
GATE_EN 

CA7 EMC AUTO 

GATE _EN 
6.28.1.49CM4_CFG_BUS 


0x00000124 CM4_CFG_BUS(0x00000000) CM4_CFG_BUS 
0x00001124 CM4_CFG_BUS SET CM4_CFG_BUS SET 


0x00002124 CM4_CFG_BUS CLR CM4_CFG_BUS CLR 


aE cal (Ges Ui i i el ice sd 


Reserved 


°° 
<<" eee 
ibe lil aN aS) sa al 


E T 


us bl 


CM4 CFG_BUS 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ee a E a a 


to CM4 MTX, make CM4 MTX goto 
sleep status. In this way cm4 sys can 
goto sleep state 
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6.28.1.50 APB_RST2 


Ibi) is Me ie A 


- a 


A El 
a 


= 


AHB_RST2 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


TOP_REG_SLICE_S | [27:20] | RW S/C [3:0]reset to top reg slice 
OFT_RST 
[4] reset wcn&aon to ddr bus 


een ee e S 
BSMTMR_SOFT_R | [18] RW S/C 

ST 

WTLCP_TDSP_CO | [17] RW S/C Ox1 

RE_SRST 
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WCN_DJTAG_SOF | [16] RW s/c 
T_RST 

RF_DIG_DJIAG_S | [15] RW 
OFT_RST 


[eee | _SOFT_RST ee i] 


— DPHY_AP i Las = C 
B_SOFT_RST 

BUSMON_DMA_S | [12] RW 
OFT_RST 

SERDES_DPHY_SO | [11] RW 

FT_RST 

CROSS_TRIG_SOF | [10] 

T_RST 


Di H a 


ee de de | ee 
eee DONA 


AON_DJTAG_SOF RW S/C 

T_RST 

SRST — ee et Se 
TRS T ~ pe 
RST Bn Pot S a 
PUBCP_DJTAG 5 | [2] 

OFT_RST 

WILCP_DJTAG_S | [1] RW S/C 

OFT_RST 

AP_DJIAG_SOFT_ RW S/C 

RST 


6.28.1.51 CLK_EBO 


0x00000134 CLK_EBO(0x00000100) CLK_EBO 
0x00001134 CLK_EBO SET CLK_EBO SET 
0x00002134 CLK_EBO CLR CLK_EBO CLR 


baa se FF [ca ila Us EE las 


ALL 
PLL 
Reserved _TE Reserved 
Si 
EB 
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Se ie 
= 
BARAHA Ka CATAE EA 


Fi : 


Ba a a 
Set/Clr 


CLK_EBO 


Field Name Type mr = Reset Description 
Value 


Paid PLL_TEST_EB i ee PLL clocks to CLK_AUX 


RF_CLK_26M_AU | [14] RW S/C to RF, ae RF 26m clock gating 
DIO_EB- 
RF eutk 26M_NF_ | [13] ey Pe to RF,control RF 26m clock gating 


Diaa a a ae 
TMR_EB [11] TMR Clock Enable. Active High; 

0 : Disable TMR Clock; 

1 : Enable TMR Clock; 
DET_32K_EB [10] DET_32K Clock Enable. Active High; 

0: Disable DET_32K Clock; 

1 : Enable DET_32K Clock; 


AP_HS_SPI_EB ey ee se |e AP_HS_SPI Clock Enable. Active High, 
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0: Disable AP_HS_SPI Clock; 
1 : Enable AP_HS_SPI Clock; 


CSSYS_CA7_EB CSSYS_CA7 Clock Enable. Active High; 


0: Disable CSSYS_CA7 Clock; 


1 : Enable CSSYS_CA7 Clock; 


NANDC_2X_EB [7] CLK_NANDC_2x Enable. Active High; 

0 : Disable CLK_NANDC_2x; 

1 : Enable CLK_NANDC_2x; 
NANDC_1X_EB RW CLK_NANDC_1x Enable. Active High; 

0 : Disable CLK_NANDC_1X; 

1 : Enable CLK_NANDC_1X; 
SDIO1_2X_EB [5] CLK_SDIO1_2X Enable. Active High, 

0 : Disable CLK_SDIO1_2X; 

1 : Enable CLK_SDIO1_2x; 
SDIOO_2X_EB CLK_SDIOO_2x Enable. Active High, 

0 : Disable CLK_SDIOO_2x; 

1 : Enable CLK_SDIOO_2x; 
SDIOO_1X_EB CLK_SDIOO_1x Enable. Active High, 

0 : Disable CLK_SDIOO_1X; 

1 : Enable CLK_SDIOO_1X; 
EMMC_2X_EB CLK_EMMC_2x Enable. Active High, 

0 : Disable CLK_EMMC_2x; 

1 : Enable CLK_EMMC_2x; 


EMMC_1X_EB CLK_EMMC_1X Enable. Active High; 


SDIO1_1X_EB CLK_SDIO1_1X Enable. Active High; 
0 : Disable CLK_SDIO1_1; 
1 : Enable CLK_SDIO1_1X; 


0 : Disable CLK_EMMC_1Xx; 
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I OB ce 


6.28.1.52 MPLL_CTRL 


Sd lll id Ll lb bd bl lal El ile id a lad 
— 


Reserved 


Set/Clr s/c 


A 
acai eC Ca i [CF a Wa da 


= Reserved = T Reserved 


all eB a 


Set/Clr 


= E ` | a * | * 


MPLL_CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


od a a E 
cgm_mpll_ca7_fo RW S/C pre div clock enable's sw control 
rce_en 


cgm_mpll_ca/7_au RW S/C 0x1 pre div clock enable control select 
to_gate_sel signal: 

0: sw register control; 

1: hw auto gate control 


i 
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mpll_wait_force_ pll's wait enable sw control 
en 


mpll_wait_auto_g | [1] RW S/C 0x1 pll's wait enable control select signal: 
ate_sel 
O: sw register control 
1: hw auto control 
E a 


6.28.1.53 CPLL_CFG1 


Ae Ae 


ÈL CPL 
Reserved CPLL_RESERVED OCK N 2 
DO x 
NE ~ 


| T NE 
vo 
Pe ie Ee 


LT LIL LO 
Lol CPLL_IBIAS CPLL_N 


a ld 
a a A al dl ak 
= PPP PPPE A 


CPLL_CFG1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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ee a 


CPLL _DIV_S [20] RW S/C CPLL feedback divider select a 
0: integer divider 
1: fractional divider 
Default is 1. 


| MOD_EN a jf fia issn mod_en, default value 
issn 1'b0. 


al SDM_EN en PLL modulator sdm_en, default value 
is 1'b1. 


E E E | 


ro REF_SEL m me C KAE nS ees clock select signal, 0: from 
26MHz ref 1: from ATE 


anal TEST_EN n PLL test clock path enable signal 
O: disable the test clock path(default) 
1: enable the test clock path. 

CPLL_IL_DIV2 [14] So |Een in loop DIV2 divider, 0: disable, 
1:enable 

CPLL_ ail DIV2 | NS out of loop DIV2 divider, 0: 
disable, 1:enable 


hall IBIAS 11] | PLL charge pump current control bits 
For VCO frequency 
00:780M-988M; 01:988M-1274M; 10: 
1274M-1612M 

CPLL_N [10:0] Ox1e PLL fedback divider, default value 
11'h1E for 800M 


6.28.1.54CPLL_CFG2 


0x00000154 CPLL_CFG2(0x0F627627) CPLL_CFG2 
0x00001154 CPLL_CFG2 SET CPLL_CFG2 SET 


0x00002154 CPLL_CFG2 CLR CPLL_CFG2 CLR 


Bea taka a a cl cali ce i all 


Res Res 
erve erve CPLL_NINT CPLL_KINT 
d d 
[=] ea 
aa 
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i" E E HHH H 
CAIBIRAN 


CPLL_KINT 


= O E BEE HE 


CPLL_CFG2 


Field Name Type | Set/Cle | Reset Description 
ar 
Value 


Sn eee 
E E N 


CPLL_KINT [22: 0] RW S/C 0x6276 | CPLL fedback divider. To Configure 
27 CPLL Frequence is "CPLL_N" * 
"CPLL_REFIN"; 


6.28.1.55 GPLL_CFG1 


GPLL_CFG1(0x01D4302E) 
ee 


GPL 
LL 
Reserved GPLL_RESERVED a = 


i a al a 


Soo Pere 


GPL GPL GPL 
LIL 
GPLL_IBIAS GPLL_N 
bl Dl 
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aa 


GPLL_CFG1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


cS re eran e Ko 


Pee La ee 
E 


GPLL_DIV_S [20] RW GPLL feedback divider select signal: 
0: integer divider 
1: fractional divider 
Default is 1. 


GPLL_MOD_EN [19] al fice es | mod_en, default value 
fice es | 1'bO. 

GPLL_SDM_EN [18] mor PLL modulator sdm_en, default value 
is 1'b1. 


a REF_SEL ka RW S/C PLL Ref clock select ern 0: from 
26MHz ref 1: from ATE 


GPLL_TEST_EN [15] RW PLL test clock path enable signal 
0: disable the test clock path(default) 
1: enable the test clock path. 

GPLL_IL_DIV2 [14] RW S/C GPLL in loop DIV2 divider, 0: disable, 
1:enable 

GPLL_OL_DIV2 [13] n GPLL out of loop DIV2 divider, 0: 
disable, 1:enable 


GPLL_IBIAS [12: 11] a PLL charge pump current control bits 
For VCO frequency 
00:780M-988M; 01:988M-1274M; 10: 
1274M-1612M 
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GPLL_N [10: 0] RW S/C Ox2e PLL fedback divider, default value 
11'h1E for 800M 


6.28.1.56 GPLL_CFG2 


Hill dL eal al a al al a ela ed 


Res Res 
erve erve GPLL_NINT GPLL_KINT 
KJA — A S ee 
— 
EERE ed i 


GPLL_KINT 
a eS Ne 
eo ee eee 


GPLL_CFG2 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Sa ns 


GPLL_KINT [22: 0] RW S/C 0x13b1 | GPLL fedback divider. To Configure 
3b GPLL Frequence is "GPLL_N" * 
"GPLL_REFIN"; 


6.28.1.57 BUSMON_DMA_CFG 


0x00000170 BUSMON_DMA_CFG(0x00000000) BUSMON_DMA_CFG 


0x00001170 BUSMON_DMA_CFG SET BUSMON_DMA_CFG SET 
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0x00002170 BUSMON_DMA_CFG CLR BUSMON_DMA_CFG CLR 


as Fie ell ic a dd 


Reserved 


°° 
re 


BUS 
Reserved 


ef llrtt~—“—s:s~s™OCCCCS 


Set/Clr 


BUSMON_DMA_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


aS ee Se ae ae 


BUSMON_DMA_C RW S/C useless 
NT_START 


6.28.1.58 ANALOG_CFGO 


aa 
i ie S O E 
ia | 
i a A A a A a 
ka o 


Reserved ANALOG_PLL_RSV 


E o 


Set/Clr s/c S/c 
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Reserved 


a a [ee A Lele MU a 


Set/Clr 


i a rrr rrr rT 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ANALOG_PLL_RSV | [23: 16] eee el analog PLL Reserved bit 


6.28.1.59 ANALOG_CFG1 


Ra S a 
Basil TY a 
WE all id El del lll del La el el 
-T 


Reserved 


— E 


Set/Clr 


| 
(aA A a Ma an 


Res 
erve Reserved ANA_BB_RSV 
d 


| E 


Set/Clr 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


6.28.1.60 MPLL_BIST_CTRL 


Wa eid al did dL a el ad 
cel ER EN s 


MPLL_BIST_CNT 


ae SD ë ëåë 
od rr >. ee 


MPL 
L_Bl 
Reserved MPLL_BIST_CTRL 


A a e 
Set/Clr 


MPLL_BIST_CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


MPLL_BIST_CNT [31: 16] S/C PLL BIST output. If in BIST mode, its 
output 
=8'hFF*(freq of PLL_CLKOUT/freq of 
PLL_CLKIN) 
=8h'FE*(NINT+KINT/2423) 
(fractional division) 
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MPLL_BIST_EN RW S/C PLL BIST enable signal 
0: disable the PLL BIST mode (default) 
1: enable the PLL BIST mode. 


6.28.1.61 DPLL_BIST_CTRL 


a dal il ad a lal fal al ad a 
bl AR a A 


DPLL_BIST_CNT 


Set/Clr 


SE a ee eee 


L_BI 
- o 


o e F 
Set/Clr 


DPLL_BIST_CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


DPLL_BIST_CNT [31: 16] S/C PLL BIST output. If in BIST mode, its 
output 
=8'hFF* (freq of PLL_CLKOUT/freq of 
PLL_CLKIN) 
=8h'FF*(NINT+KINT/2^23) 
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a Pe i 
cael 


DPLL_BIST_EN RW S/C PLL BIST enable signal 
0: disable the PLL BIST mode (default) 
1: enable the PLL BIST mode. 


6.28.1.62 CPLL_BIST_CTRL 


as (ES Ed ce a il i se Fl Vd 
pee M GN” 


CPLL_BIST_CNT 


Set/Clr 


a ia (a DFC E A A E E A EA 


CPL 

L_BI 
Reserved CPLL_BIST_CTRL ST 

EN 


D a 
Set/Clr 


CPLL_BIST_CTRL 


Field Name ape Set/Cle Description 
ar 


CPLL_BIST_CNT (31: 16] S/C PLL BIST output. If in BIST mode, its 
output 
=8'hFF*(freq of PLL_CLKOUT/freq of 
PLL_CLKIN) 
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=8h'FF*(NINT+KINT/2423) 
(fractional division) 
Eee | [15: 10] eae ee eas bit 
Goes 


CPLL_BIST_EN RW S/C PLL BIST enable signal 
0: disable the PLL BIST mode (default) 
1: enable the PLL BIST mode. 


6.28.1.63 TWPLL_BIST_CTRL 


TWPLL_BIST_CTRL(0x000001FE) 
Eaa ea Pca [i lla (ce Fgca a ( a 
ial a ae 


TWPLL_BIST_CNT 


- o 


k O OOOO 
Set/Clr 


TWPLL_BIST_CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


TWPLL_BIST_CNT | [31: 16] S/C PLL BIST output. If in BIST mode, its 
output 
=PLL_BIST_CNTRL*(freq of 
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PLL_CLKOUT/freq of PLL_CLKIN) 
=PLL_BIST_CNTRL*N 

( integer division) 
=PLL_BIST_CNTRL*(NINT+KINT/2423) 
(fractional division) 


Ca ee 10] eee |: Se ee o bit 
reaa 


TWPLL_BIST_EN RW S/C PLL BIST enable signal 
0: disable the PLL BIST mode (default) 
1: enable the PLL BIST mode. 


6.28.1.64GPLL_BIST_CTRL 


abl dba i ind al el acd el bl lad 
ee 


GPLL_BIST_CNT 
Set/Clr 


Reserved Reserved 


Set/Clr 


GPLL_BIST_CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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GPLL_BIST_CNT [31: 16] S/C PLL BIST output. If in BIST mode, its 
output 
=8'hFF*(freq of PLL_CLKOUT/freq of 
PLL_CLKIN) 
=8h'FF*(NINT+KINT/2^23) 
(fractional division) 


SEN a A | E 


GPLL_BIST_EN RW S/C PLL BIST enable signal 
0: disable the PLL BIST mode (default) 
1: enable the PLL BIST mode. 


6.28.1.65 DPLL_CTRL 


Moll abl ida dl dl id el il el ad aed 
a 


Reserved 
Set/Clr 


[ic Mea se acl Us 


z k | 


Set/Clr s/c 


= a 


CONTROL DDR_CLK_TOP 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


E E Paii RW S/C pre C clock enable's sw control 
on_force_en 


cgm_dpll_40m_a RW S/C 0x1 pre div clock enable control select 
on_auto_gate_sel signal: 

0: sw register control; 

1: hw auto gate control 


T C hia Lael pre div clock enable's sw control 
ce_en 


=a all pre div clock enable control select 
to_gate_sel signal: 

0: sw register control; 

1: hw auto gate control 


cgm_dpll_ap_forc ee el E RS pre div clock enable's sw control 
e_en 


cgm_dpll_ap aut | [5] RW S/C 0x1 pre div clock enable control select 
o_gate_sel signal: (acturelly ca7_autogate) 

O: sw register control; 

1: hw auto gate control 


ce E Nee pre div clock enable's sw control 
ce_en 


scala ap pre div clock enable control select 
o gate sel signal: 

O: sw register control; 

1: hw auto gate control 


dpll_wait_force_e E ee ee pll's wait enable sw control 
n 


dpll_wait_auto_g | [1] RW S/C 0x1 pll's wait enable control select signal: 
ate_sel 

O: sw register control 

1: hw auto control 


a a a 
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6.28.1.66 SENSOR_CFGO 


ie Ee ee 
ee | 
a Wa e e i fc ace as Ua Ea 
e 


Reserved 


EA 
cr 
a [ec Pe il ee il a A A 


SENSOR_PD SENSOR_RST 
Reserved =, Reserved -= 
_POL _POL 


kW å = =) "~ E 


Set/Clr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ec Ll LA 
Gall’. ll i lca 
See A bl e 
bi il ll 


6.28.1.67 ANALOG_IOS_CFG 


0x000001A4 (0x00000004) ANALOG_IOS_CFG 
0x000021A4 


Reserved 


e 


PPP EP EE EPP PPP 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1254 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


| @ | SPREADTRUM | SC7731E Design Specification 


Set/Clr 


A celica cl canal HW GH A 


EFS EFS 
DSI_ 
2_IS | 011 
Reserved ISO_ 
OE SO_ 
EN 
N EN 


| 


Set/Clr 


eee || 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


em p p e e ee 
A E e 
atl LE lh E 


6.28.1.68 MPLL_CFG3 


a el dbl ll a ad al ed a ald 
-D 


Reserved 


m 


Set/Clr 


ee 
a Be GB a 
cE 3 di ad BoD A A a Ba 
a 
SO RIT 
-E 
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MPLL_CFG3 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


poo ae function control 


6.28.1.69 DPLL_CFG3 


aT fl adel dE al el al al lel a el 
— 


Reserved 
Type 


Set/Clr 


Ss Os 
0G lS dell BA 
EA o 
es EEN M 


DPLL_CFG3 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


D ae 8] C | 


Yt oe Pe Ft a control 
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6.28.1.70 CPLL_CFG3 


a Ws feel [ae Fac el as Ue A 
e e 


Reserved 


— 


cr 
Ba cl ca [ec A a AAE eT EA 


Reserved CPLL_CCS_CTRL 
Type 


Set/Clr s/c 


CPLL_CFG3 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


CPLL_CCS_CTRL [7:0] CCS function control 


6.28.1.71 TWPLL_CFG3 


TWPLL_CFG3(0x00000074) 
(a iF ils lel il ce eel cl [Pn fl ll 
B 


Reserved 


Set/Clr S/c 


Bea a a a a FC A A 
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eal Reserved TWPLL_CCS_CTRL 


Set/Clr 


TWPLL_CFG3 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Lene Sa La e control 


6.28.1.72 GPLL_CFG3 


Hl al al dL Bald Malt Sa al a alle 
— 


Reserved 


a 


Set/Clr 


ii i cfc Fs Fea a a a eed 


Reserved GPLL_CCS_CTRL 


Bl 


Set/Clr 


GPLL_CFG3 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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GPLL_CCS_CTRL [7: 0] CCS function control 


6.28.1.73 CP_DAP_PAD_CTRL 


Ha ad a ida a al fad al i lad eld 
— 


Reserved 


Set/Clr 
fc ica ea ee 
CP_DAP_PA 
D_SEL 


pe 
Set/Clr 


CP_DAP_PAD_CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ee eae aa 2] E ee 


Reserved 


ea DAP_PAD_SEL baa 0] ERa C ee A DSP TG_DSP 
Note : DAP is from MAIN JTAG input. 
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6.28.1.74CA7_PROT_CTRL 


0x00000204 CA7_PROT_CTRL; MANUAL(0x00000000) CA7_PROT_CTRL 
bc a ee Pe MaDe fe i a 


Reserved 


Type 


ee ia is) Pl i a WM ll Pl 
eet oe | eee ee 


Type 


CA7_PROT_CTRL; MANUAL 


Field Name Type or Gi Reset Description 
Value 


fa _SPNIDEN pan 12] K register could only be written 
once 
AP Invasive Debug Enable.write 
function impl in aon_apb_reg.v 
protected by ca7_spniden_s bit; 


CA7_SPIDEN [11:8] This register could only be written 
once 
AP Secure Privileged Non-invasive 
Debug Enable.write function impl in 
aon_apb_reg.v 
protected by ca7_spiden_s bit 
CA7_NIDEN [7: 4] NA This register could only be written 
once 
AP Secure Privileged Invasive Debug 
Enable.write function impl in 
aon_apb_reg.v 
protected by ca7_niden_s bit 


CA7_DBGEN [3: 0] a ae a This register could only be written 
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once 


AP Non-invasive Debug Enable,write 


function impl in aon_apb_reg.v 


protected by ca7_dbgen_s bit 


6.28.1.75 CSSYS_CFG 


0x00000208 CSSYS configuration; MANUAL(0x00000000) CSSYS_CFG 
eee al ll a a 


Reserved 
VICE 


=== = 


E a EEEE 


CM CM 
4D 4_JT 
Reserved erve 
G_E SPNI SPID 


Eaa DAD a 


CSSYS configuration; MANUAL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


oN l ae 


o l ae 
o l ae 


a a ae 


This register could only be written 
once 


DAP debug apb access enable 


This register could only be written 
once 


DAP invasive debug enable 


This register could only be written 
once 


DAP security invasive debug enable 
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TG JTAG_EN This register could only be written 
once 


write function impl in aon_apb_reg.v 


CM4_DBGEN This register could only be written 
once 


write function impl in aon_apb_reg.v 


CM4_JTAG_EN This register could only be written 
once 


write function impl in aon_apb_reg.v 
DJTAG_EN This register could only be written 

once 

write function impl in aon_apb_reg.v 
reserved This register could only be written 

once 

write function impl in aon_apb_reg.v 


MJTAG_EN This register could only be written 
once 
write function impl in aon_apb_reg.v 
CSSYS_NIDEN This register could only be written 
once 
write function impl in aon_apb_reg.v 
CSSYS_SPNIDEN This register could only be written 
once 
write function impl in aon_apb_reg.v 


CSSYS_SPIDEN This register could only be written 
once 


write function impl in aon_apb_reg.v 


CSSYS_DBGEN This register could only be written 
once 


write function impl in aon_apb_reg.v 


6.28.1.76 SEC_MUX_DBG_EN 
0x0000020C mux debug enable(0x0381FF87) SEC_MUX_DBG_EN 


I i Fl ec A A 


dap dap 5 
cr’ 
Reserved _de _spi Reserved T 
à dbg 
vice dbg 
en_ 
en_ en_ 
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zl i E 
e O a 
LAE EEEE EEE 


cssy ca7 ca7 
cr5_ 3 i mjta 
g s_d 2 ie _db _nid 
nide : 7 Reserved 
bge gen en_ zi BGE 
n_s n_s n_s 
n_s $ E- s N_S 


=“ TEEPE 


mux debug enable 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Sa deviceen_s ba RW ss bit DAP_DEVICEN. 
0 - Enable 
1 - Disable 
dap_dbgen_s [24] control bit DAP_DBGEN. 
0 - Enable 
1 - Disable 
dap_spidbgen_s [23] RW NA Ox1 control bit DAP_SPIDEN. 
0 - Enable 
1 - Disable 


| | 


cr5_dbgen_s [16] RW control bit CR5 DBGEN[3:0]. 
0 - Enable 
1 - Disable 

cr5_niden_s [15] control bit CR5 NIDEN[3:0]. 
0 - Enable 
1 - Disable 

cssys dbgen_s [14] RW NA 0x1 control bitcoresight DBGEN. 
0 - Enable 
1 - Disable 
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cssys_niden_s [13] control bitcoresight NIDEN. 
0 - Enable 
1 - Disable 


cssys_spiden_s [12] control bitcoresight SPIDEN. 
0 - Enable 


1 - Disable 


cssys_spniden_s control bitcoresight SPNIDEN. 
0 - Enable 


1 - Disable 


ca7_dbgen_s [10] control bitca7_ DBGEN[3:0]. 
0 - Enable 


1 - Disable 


ca/7_niden_s control bitca7_NIDEN[3:0]. 


0 - Enable 


1 - Disable 


ca/7_spiden_s control bitca7_SPIDEN[3:0]. 
0 - Enable 


1 - Disable 


ca/7_spniden_s [7] control bitca7_SPNIDEN[3:0]. 
0 - Enable 


1 - Disable 


ne 
KA LP A i E 
Kime br alll i 
ee a L a L 


6.28.1.77 CR5_PROT_CTRL 


0x00000210 CR5_PROT_CTRL; MANUAL(0x00000000) CR5_PROT_CTRL 
Ba A a A E A 


Reserved 


Type 


| ť MAA 
ce ee a Ee 


CRS CRS 
Reserved _NI _DB 
DEN GEN 
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Type 


CR5_PROT_CTRL; MANUAL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a NIDEN [1] This register could only be written 
once 
CR5 Non-invasive Debug Enable,write 
function impl in aon_debug_apb_reg.v 
CR5_DBGEN This register could only be written 
once 
CR5 Debug Enable,write function impl 
in aon_debug_apb_reg.v 


6.28.1.78 DBG_DJTAG_CTRL 


se eos De Ke Mc lc a He 
u 


Reserved 
Set/Clr 


a cl ec CS (BU ae a 


i r 


ao o ëF 
B O 
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E P PPP POPPP PPP | 


DBG_DJTAG_CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


dbgsys_cssys_stm RW S/C 
_nsguaren 


6.28.1.79 WTLCP_CTRL 


Wilh ell db ll Bd dal ul al ad 
— 


Reserved 


cc 
— 


cs a 


r k 


kZ =ë lll a 


Set/Clr S/c 


WTLCP_CTRL 


a a A a Pc 
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— E E E S 


WTLCP_AON_FRC | [4] S/C wtl sys aon as sleep 
_WSYS_LT_STOP 


WTLCP_AON_FRC | [3] RW wtl sys aon force deep sleep 
SS pep eeeeeee 
SC 
eS J ca | 
se 2 2 | 


6.28.1.80 WTL_WCDMA_EB 


a) Fl Le aH a fa 


—— T 


Wa 


Bal ee 


wc 
Reserved Reserved 


= a o e S 
WA O= = OM 


WTL_WCDMA_EB 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


re _WCMDA_ Eaa RW S/C E; set clk enable. 
0: disable wcdma sys clock 
1: enable wcdma sys clock 


WCDMA_AUTO_ RW —_ C DE auto-control clock enable. 
GATE_EN 0: disable hardware control clock 
1: enable hardware control clock 


ea a ee ee aa) 


6.28.1.81 WTLCP_TDSP_CTRLO 


HS ia dl idl a al a all al ad 
Lael s 


WTLCP_TDSP_BOOT_VECTOR 
Type RW 


Set/Clr 


al ial i il ic a a a i A 


WTLCP_TDSP_BOOT_VECTOR 


Type RW 


Set/Clr s/c 


WTLCP_TDSP_CTRLO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


WTLCP_TDSP_BO | [31:0] RW S/C 0x1800 | wtlcp tg ceva boot vector,after 
OT_VECTOR 0000 map,address is 1800 0000 
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6.28.1.82 WTLCP_TDSP_CTRL1 


a i a el [a ea A i e as Ua a 
e 


Reserved 
Set/Clr 
Bea El a E Kn 


= Reserved Reserved 


[e i a a a e 
ea 


WTLCP_TDSP_CTRLO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


CERE Bae 14] Fd ac ae 
P 
_ nail ii a 


WILCP_STDO_1TD | [11] RW 

SP 

A _ a a ial | 
a o mee 
WTLCP_SW_JTAG RW S/C 

_ENA_TDSP 
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sa _TDSP_EXT bie RW if this bit set , wtlcp Ite ceva won't go 
ERNAL WAIT to power down state 


WTLCP_TDSP_BO =p if this bit set , wtlcp Ite ceva can boot. 
OT 


6.28.1.83 CP_CONFIGO 
0x00000258 (0x04000003) CP_CONFIGO 


a ENS 


ee ee ee 
Ma MEO) ae 
i O 
PPP PPP PP PPRT 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


0 


reserved [7:5] NA hardware auto-control clock enable. 
0: disable hardware control clock 
1: enable hardware control clock 


ee ee le a E 


6.28.1.84 CP_CONFIG1 
0x0000025C (0x04000015) CP_CONFIG1 


i a s a DU eh il EW a A 


Reserved CP_AXI_PP_BASE 


Baa O O (€ 
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Lt ë E s§W PE A 
cca i ec ca Dab eal OO a Wa 


Type RW 


Mn PPPE 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


SS SESS ee eee 


0 
reserved [7:5] NA hardware auto-control clock enable. 
0: disable hardware control clock 
1: enable hardware control clock 


6.28.1.85 RF_CONFIG 
0x00000260 (0x00000001) RF_CONFIG 


Pc CD Fab a a ee ee 


Reserved 


Type 


| 


las she a il EC a 


RFI 
DLE 
Reserved _EN 
ABL 
E 
re | 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


RF_IDLE_ENABLE PE pope or with cp ss sleep 


6.28.1.86 PCP_AON_EB 


PCP_AON_EB(0x00000000) 
MA ced Wa A bt 1 
B 


Reserved 


Type 


Set/Clr s/c 


“| ee 
BA ee i nll EE 


- 


| - FFF 
Set/Clr 
e e E 


PCP_AON_EB 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


C [31:12] e a EN 


Ean [11] RW ae CP SYST RTC a: 
_EB 

0: disable 

1: enable syst 


ee ee eee 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1272 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


0: disable 

1: enable tmr 

PUB CP TMR rtc enable 

0 : disable 

1 : enable rtc tmr 
PUBCP_SYST_EB PUB CP SYST enable 

0 : disable 

1 : enable syst 
PUBCP_WDG_EB | [7] PUB CP WDG enable 


0 : disable 


1: enable watch dog 


PUB CP WDG rtc enable 

0: disable 

1: enable 
PUBCP_ARCH_RT PUB CP EIC rtc enable 


C_EB 
0 : disable 


1: enable 
PUBCP_EIC_EB PUB CP EIC 

0 : disable 

1: enable 

PUB CP EIC DV5 enable 

0 : disable 

1: enable 

PUB CP EIC RTC enable 


0 : disable 


1: enable 


ne ee ee 
Si E a a a 
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6.28.1.87 PCP_SOFT_RST 


hl ill ld a all fell lad id 
— 
re 
= 
Ba Ge cS ea al aa ate 

Ha ad i i id a al 


PUB 
Reserved Bei 


a O a Gad al all a a 


Set/Clr 


PUB SOFT RESET 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Local ci [sa SE 


PUBCP_CR5 COR | [10] RW S/C 0x1 PUB CP cr5 CORE soft reset 
E_SOFT_RST 

0: soft reset invalid 

1: soft reset valid 


PUBCP_CR5 _DBG RW S/C PUB CP CR5 core DBG soft reset 
_SOFT_RST 

0: soft reset invalid 

1: soft reset valid 

trace cannot connect core debug. 
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PUBCP_CR5_ETM PUB CP CR5 ETM soft reset 
_SOFT_RST 


O: soft reset invalid 
1: soft reset valid 
Trace cannot get the trace data. 


PUBCP_CR5_MP_ PUB CP CR5 MP soft reset 
SOFT_RST 


0: soft reset invalid 
1: soft reset valid 


this bit include bit10,bit9,bit8 function. 


PUBCP_CR5 CS D PUB CP cr5 coresight interface soft 
BG_SOFT_RST reset 


0: soft reset invalid 
1: soft reset valid 
PUBCP_TMR_SOF PUB CP TMR rset control 


T_RST 
0 : no effect 


1: reset 
PUBCP_SYST SOF PUB CP SYST rset control 
T_RST 

0: no effect 


1: reset 


PUBCP_WDG_SO PUB CP WDG rset control 
FT_RST 


0: no effect 
1: reset 


PUB CP EIC rset control 


0: no effect 


1: reset 


ne 
Sa a a 


6.28.1.88 PUBCP_CTRL 


0x00000288 PUBCP_CTRL(0x00000004) PUBCP_CTRL 


0x00001288 PUBCP_CTRL SET PUBCP_CTRL SET 
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0x00002288 PUBCP_CTRL CLR PUBCP_CTRL CLR 
a Fie eel [la ic a Hd 


Reserved 


Set/Clr 


= eee T 


AI 


-E 


e a a a a a Bt 0 a a 
E 


PUBCP_CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ca eee ee aa 


morea era be 

BCP 

PUBCP_CR5_STA | [12] S/C 
NDBYWFI_N 

PUBCP_CR5_STA | [11] S/C 
NDBYWFE_N 


PUBCP_CR5_CLKS | [10] S/C 
TOPPEDO_N 

PUBCP_CR5_L2ID S/C 
LE 

PUBCP_CR5_VALI s/c 
RQO_N 


PUBCP_CR5_VALF 
IQO_N 
E E (ce (cg 
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PUBCP_CR5_CSYS | [5] s/c 
ACK_ATB 

PUBCP_CR5_CAC | [4] 

TIVE_ATB 

PUBCP_CR5_CSSY | [3] RW 

NC_REQ 


PUBCP_CR5_CSYS | [2] 0x1 
REQ_ATB 

PUBCP_CR5_NOD | [1] S/C 

BGCLK 

E 


6.28.1.89SYS DBG_SEL 


HS dd ida idl al al i ald ed hd ad 
So 


Reserved AP_DBG_SIG_SEL 


EE à 
=E e 
Bi dal ddA ad al a al a el 
[a 
-O 
RT | OOO 


SYS_DBG_SEL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


PES Bis 16] meee AP DBG E, selection. 
CP_DBG_MOD_SE | [15: 8] A a CP DBG Signal selection. 
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bit[15]==0:select wtlcp debug bus 
bit[15]==1:select pubcp debug bus 
bit[14:8] is debug bus select signal 


Keo SL NS E 


6.28.1.90SYS DBG_SEL2 


0x000002B8 SYS_DBG_SEL2(0x00000000) SYS_DBG_SEL2 
0x000012B8 SYS_DBG_SEL2 SET SYS_DBG_SEL2 SET 


0x000022B8 SYS_DBG_SEL2 CLR SYS_DBG_SEL2 CLR 


fe ee ees 
a SRE STS 


Set/Clr 


Sc a 
BA a a eee Ca A 


- | o 


= a 
Set/Clr s/c 
E = ë | ede 


SYS_DBG_SEL2 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Lear Ac jaa 


AON_DBG_MOD_ RW S/C AON DBG MODE selection. 

SEL 
0: signal selection from aon reg. 
1: signal selection from djtag. 
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AON_DBG SIG S$ | [7:0] “P AON DBG Signal selection. 
EL 


6.28.1.91 SUBSYS_DBG_CFG 


Ml lL lal ad oid ol lal a el Bad ued 
— 


Reserved 


— O 
Set/Clr 

Pee MAA 

ic ae eaa nl a ea KG i 

E P PPP PP eee || 


SUBSYS_DBG_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E ma 0] RW S/C SUBSYS DBG selection. 

O:aon dbg bus 

1:cp debug bus 

2:rf spi mon 

4:wcn debug bus 

5:rf monitor 

6:ap dbg bus 

7:gpu prb port 
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6.28.1.92 GLB_WCDMA_CTRL 


HTD ial dE ae dl lad lad el el 
a 


Reserved 


| 
a ae See 
anann 


- T 


Sooo e o 


Set/Clr 


GLB_WCDMA_CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Le a a a 


wtlcp_wcdma_au | [3] RW S/C 
to_gate_en 


wtlcp_wcdmaz_sof | [2] RW S/C 
t_gate_dis 

pubcp_ wcdma_a_ | [1] RW S/C 
uto_gate_en 

pubcp_wcdma_so RW S/C 
ft_gate_dis 
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6.28.1.93 AON_MTX_EMC_LP_CTRL 


AEE Arr eee 


= T | 


s| Oa a 

a E = ~ 

k = ANEHE 

EASE 
LP_NUM_EM 


r aK a 
cia 
P ee ey | 


LPC MODULE CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Lead "ek oT Pe a 


Paw ee 

ee a E a a 
ee [i a 
ii ee 


6.28.1.94 AON_MTX_MAIN_LP_CTRL 


0x000003D8 LPC MODULE CTRL(0x00000000) AON_MTX_MAIN_LP_CTRL 


0x000013D8 LPC MODULE CTRL SET LPC MODULE CTRL SET 
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0x000023D8 LPC MODULE CTRL CLR LPC MODULE CTRL CLR 
ee 


EB 
Reserved = 
T_M MAI 


A o ë TF 


Set/Clr s/c | s/c 


Fic T A 
D a A 


Set/Clr 


LPC MODULE CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ne 
ne E o E 
EE ll i A 
bial Sl a a 


6.28.1.95 AON_MTX_SW0_LP_CTRL 


Bi alll al il il ld ala il Salad eda el 


= i 


so a 
a | 
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P(A a ° | 
E cc gc Hi DO aS 


LP_NUM_SWO 


Set/Clr s/c s/c | s/c 


Se ee eT | 


LPC MODULE CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Vi ed bac a 
iL i, 
ae ee a 
ee a 


6.28.1.96 AON_MTX_SW1_LP_CTRL 


LPC MODULE CTRL(0x00000000) 
a a Ed dG el ie al al 


STA 
Reserved 
a 


| 


Set/Clr s/c | s/c 


P| * | 
BR cal ic Da ea Wa ee a a a 


LP_NUM_SW1 


Set/Clr s/c s/c | s/c 


= P Te ee Te] 
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LPC MODULE CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


(aes ee (eee eRe] Ew 


6.28.1.97 AON_MTX_RF_LP_CTRL 


LPC MODULE CTRL(0x00000000) 
Pa fc [ed Pe eel cl (ce Fee ida A 


LP_ 
LP_ 
STA 
Reserved EB_ 
TR 
RF 
F 


ee | 


Set/Clr s/c | s/c 


eee | 
ee a ee eee 
“L SO O |" > OE 


LPC MODULE CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ic Sih i a 
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ee) 


ia fa a 
ac (AAC cL A, 


6.28.1.98 AON_MTX_WCN_LP_CTRL 


Be at a la al a a al ad a ald 


Reserved 
TW 


a ëF 
a == 


LP_NUM_WCN 


rr eRe eee ee 


LPC MODULE CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


sare Ro A 
ee ee ee ed 
ee eed a 


6.28.1.99 SUBSYS_LPC_FORCE_REQ 


FORCE LPC MODULE IN EACH SUBSYS GOTO LP 
0x000003F8 MODE(0x00000000) SUBSYS_LPC_FORCE_REQ 
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0x000013F8 FORCE LPC MODULE IN EACH SUBSYS GOTO LP MODE | FORCE LPC MODULE IN EACH 
SET SUBSYS GOTO LP MODE SET 


0x000023F8 FORCE LPC MODULE IN EACH SUBSYS GOTO LP MODE | FORCE LPC MODULE IN EACH 
CLR SUBSYS GOTO LP MODE CLR 
ci i li GM eae a i i i Ea 


Reserved 


— 


Set/Clr 


AAEE EE 


-E 


a 
"Be ANE Pe Pe 


FORCE LPC MODULE IN EACH SUBSYS GOTO LP MODE 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


C l e ca 


ae | a Laam 
P_REQ 
CA7 FORCE STOP | [12] RW S/C 
_REQ 


PUBCP_ACC_FOR | [11] RW S/C FORCE PUBCP ACC RELATED 
CE_STOP_REQ INTERFACE GOTO LP MODE 
WTLCP_DDR_FOR | [10] RW 

CE_STOP_REQ 


PUBCP_DDR_FOR 


CE_STOP_REQ 


CP_FORCE_STOP_ RW S/C 
REQ 
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WTLCP_AON_FOR | [7] RW s/c 
CE_STOP_REQ 

PUBCP_AON_FOR RW 
CE_STOP_REQ 

GPU_FORCE_STO | [5] RW 

P REQ 

MM_FORCE_STO 

P REQ 


AP DISP FORCE | [3] RW 
STOP_REQ 

AP IMC FORCE S | [2] RW S/C 
TOP_REQ 

AP_DAP_FORCE_S | [1] RW S/C 
TOP_REQ 

AP_GSP_FORCE_S RW S/C 
TOP_REQ 


6.28.1.100 SUBSYS_LPC_FORCE_ACK 


0x000003FC (0x00000000) SUBSYS_LPC_FORCE_ACK 
PSE Uc Kc ec ea ee 


Reserved 


Type 


Se EEEE EE E 


= E 


C e 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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ei lL 


WCN_FORCE_STO | [13] 

P_ACK 

CAT FORCE -STOP | [12] FORCE PUBCP ACC RELATED 
INTERFACE GOTO LP MODE 

PUBCP_ACC_FOR | [11] 

CE_STOP_ACK 

WITLCP_DDR_FOR | [10] 

CE_STOP_ACK 

PUBCP_DDR_FOR 

CE_STOP_ACK 

mek —_ = pe 

WTLCP_AON_FOR | [7] 

CE_STOP_ACK 

PUBCP_AON_FOR NA 

CE_STOP_ACK 

GPU_FORCE_STO | [5] NA 

P_ACK 

MM_FORCE_STO | [4] NA 

P_ACK 

AP DISP FORCE | [3] NA 

STOP_ACK 

AP IMC FORCE S | [2] NA 

TOP_ACK 

AP_DAP_FORCE_S | [1] NA 

TOP_ACK 

AP_GSP_FORCE_S NA 

TOP_ACK 


6.28.1.101 DAP_DJTAG_CTRL 


ab cl Sal ll Hal la lal ad ald 
— 


Reserved 


cc 
= 
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KAk Be |e fens eae ee eae 


DAP 
DJ 
Reserved T 
TAG 
_EN 


Set/Clr S/C 


DAP_DJTAG_CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i E E 


DAP_DJTAG_EN RW S/C DAP DJTAG Path enable from aon reg. 
0: Disable; 
1: Enable. 


6.28.1.102 EFUSE_CONFIGO 
0x00000450 (0x00000047) EFUSE_CONFIGO 


ici (i (ee Pcl Ee Di clas Dd liad 


Reserved 


Type 


AV 


a [ie acl ell fe A 


Res 
Reserved erve S_EFS_BOUNDARY 
d 


"PP PPPPPPP PrI 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


Sp} 


ES ae 


—— EFS BOUNDAR | [7: bala Pas a can be write by security master 
RW; MANUAL 


6.28.1.103 TOP_LPCO 


is a Ce a 


z T 


s aa 
M = ë =: E 


ERDER 
ka TOP_LPCO_NUM 
i 


= 


TOP_LPCO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


TOP_LPCO_LP_FO | [19] s/c 
RCE_ACK 
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TOP_LPCO_ACTIV | [18] RW s/c 
E_SYNC_SEL 
a- — A al a 


pora | LPCO EB pr 


re e as m- —— 


6.28.1.104 TOP_LPC1 


0x00000504 TOP_LPC1(0xO000FFFF) TOP_LPC1 
0x00001504 TOP_LPC1 SET TOP_LPC1 SET 


0x00002504 TOP_LPC1 CLR TOP_LPC1 CLR 


I Fe Es) a a ea i a el 


“ T 


Ao o FEF 
Wi Sos a alia Wo 


TOP_LPC1_NUM 


z EREE 


TOP_LPC1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


coo ae eed 20] ced ee el 


eal [19] 
RCE ACK 
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Q 


all Nl aE 
vail all ll a 


6.28.1.105 TOP_LPC2 


i ee iE i a el ee i 


= T 


ii Ao o ë a 
Set/Clr s/c | s/c | s/c | s/c 


TOP_LPC2_NUM 


RW 


= BRE 
hal 


TOP_LPC2 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i | ee eae oa 


Pd comm ae ae 
RCE_ACK 

TOP_LPC2_ACTIV | [18] RW S/C 
E_SYNC_SEL 
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a ad ee o 


oree | LPC2 EB Loa 


6.28.1.106 TOP_LPC3 


Be a a i 


k T 


so Ol ak 
a 8 = fini 
= ee || | 
eaa a a a A 
oi a” ie 


TOP_LPC3 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ial AB e a a 


Ea ae LPC3_LP_FO | [19 
RCE_ACK 
TOP_LPC3_ACTIV | [18] S/C 
E_SYNC_SEL 
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i I Naa | 
pee ee i 


6.28.1.107 OVERHEAT_RST_CTRL 


WD a eK ad 6 Ril al lad a lal al a a 
-T 


Reserved 


| 
ver Ee 
iia sci T al a il al ca A 


- 


je | 


ka 


OVERHEAT_RST_CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


EAR SA A E 


OVERHEAT_RST_ S/C THM overheat reset to reset ddie. 
DDIE_EN 

0: Not reset ddie. 

1: Reset ddie. 
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6.28.1.108 TOP_LPC4 


0x00000514 TOP_LPC4(0x0000FFFF) TOP_LPC4 
0x00001514 TOP_LPC4 SET TOP_LPC4 SET 


0x00002514 TOP_LPC4 CLR TOP_LPC4 CLR 


Ba a a da a a a a ld 


= T 


s al a 
M =ë = = R 


Si Ga a aS Ba 


TOP_LPC4_NUM 


eu 


TOP_LPC4 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ae ie Bae 20] pace es el 
ce [19] 
RCE_ACK 


TOP_LPC4 ACTIV | [18] RW S/C 
E_SYNC_SEL 
a- O mie oo 


OR | [PC4_EB am 
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6.28.1.109 TOP_LPC5 


0x00000518 TOP_LPC5(0xO000FFFF) TOP_LPC5 
0x00001518 TOP_LPCS5 SET TOP_LPCS5 SET 


0x00002518 TOP_LPCS CLR TOP_LPC5 CLR 


Ba a a Ba a a a ll a 


= T 


s al a 
M =ë = = R 


Si Ga a aS Ba 


TOP_LPC5_NUM 


eu 


TOP_LPC5 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ce ee Bae 20] pace es el 
ee [19] 
RCE_ACK 


TOP_LPC5 ACTIV | [18] RW S/C 
E_SYNC_SEL 
a- aa mie oo 


ORP | [PC5_EB am 
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6.28.1.110 DDR_SLEEP_CTRLO 


hl idl cla all ad ala ad 
I 
ell 
Ba Ge ce al 
SS al Bala id BA a 


Con 
Res 
f_m 
erve Conf_Dmc_sleep_ch Reserved 
ode 
d 
_sel 


k ae 


Set/Clr 


i” P PPP PPP ee 


DDR_SLEEP_CTRLO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Conf _Dmc_stop_c | [22:16] S/C 0:Channel 1š i sleep 
h 
1:Channel 3A sleep 


Kaa LEA a A 


Conf_Dmc_sleep_ | [14: 8] RW S/C 0:Channel 15 sleep 
ch 
1:Channel 45RA sleep 


BAN E a a E 


Conf_mode_sel [5] RW S/C i IK E sleep Fark. 
: Stil] PE AGB H sleep Pazxk. 
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a Dmc_stop O:dmc 1 t sleep 
1:dmc HEA sleep 


ree pe 
peep 


6.28.1.111 DDR_SLEEP_CTRL1 


0x00000534 DDR_SLEEP_CTRL1(0x00000080) DDR_SLEEP_CTRL1 
Pa Ec acl Fa Lael (ce al ic i eal 


Reserved Conf_subsys_hw_en 


Type 


a OONMANUNNNN 
ea il ia els cea i PD Ke a 


Conf_wait_num 


DDR_SLEEP_CTRL1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ae aie 16] | RW Ee as this channel's state 
a O:ignal this channel's state 

bit XTM subsys: 

16:aon 

17:ap 

18:ca7 

19:cp 
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20:disp 
21:gpu 
22:mm_isp 
22:mm_vsp 
22:wen 


= SS 


6.28.1.112 DDR_SLEEP_CTRL2 


Ma a all idl Da la al ad a al aid 


- k 


e 
S/C 


Set/Clr s/C 


Peas (Fe ca] ea (ica (i (a a | (a 
Res Res Res 


Ddr_slp_ctrl_stat_int 
ddr_slp_ctrl_fsm_state Ddr_slp_ctrl_stat_clr Ddr_slp_ctrl_stat 


iN? E ey 


Set/Clr s/c 


DDR_SLEEP_CTRL2 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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E a a 


ddr_slp_ctrl_deep | [16] 

_sleep_force_en 

ddr_slp_ctri_fsm_ | [15:12] ddr slp ctrl module fsm state 
state 


ee ae ea 


ae slp_ctrl_stat | [10: kaa 
_inten 


cl r 
a e E E 


Ddr_slp_ctrl_stat | [2:0] S/C 
BitO:it A SLEEP Jia SUBSYS #4“ 
STOP {5 5 
Bit1:JE F FE Wr 
Bit2:H A subsys #7 Æ stop fas 


6.28.1.113 DDR_SLEEP_CTRL3 


BS a e A a a A A 
Ba 


Reserved Conf_ddr_slp_req 


| O 


Set/Clr 


O i é=—hEhll a 
EJ HERETTTTEEEe 
Pm a a A a a ca SV Ve A 
| Reserved Conf_ddr_slp_ack 
ye o 
| Pe | te ye 


DDR_SLEEP_CTRL3 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


Conf ddr T req kiad 16] | RW S/C sleep 
1:73 DDR #EA sleep 
+ bit XTM subsys: 
16:aon 
17:ap 
18:ca7 
19:cp 
20:disp 
21:gpu 
22:mm_isp 
23:mm_vsp 
24:wen 
25:ca7_sec 


a A a 


o Sean: 


6.28.1.114 ADI_CONFIGO 


0x00000540 (0x00000001) ADI_CONFIGO 
0x00002540 


Reserved 


Ba a a a a a al ad al 


Type 


Set/Clr 
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PRI (a | ee 
sa a a el a a eal a al ad Ee 


A 


A o o ëE 


Set/Clr 


A A 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


AP_EMMC_POWE | [1] RW S/C 
R_OFF_EN 

AP_EMMC_POWE RW S/C 0x1 
R_OFF_CTRL_BY_ 

HW 


6.28.1.115 AP_WPROT_EN1 
0x00003004 useless(0x00000000) AP_WPROT_EN1 


Bb (ie (ied Fala ceo cl tc Ua feat 


AP_AWADDR_WPROT_EN1 


Type 


i NNNNNNNNNNNNNN 
fc cl Fie e Ea aE ee a a 


AP_AWADDR_WPROT_EN1 


Type 
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useless 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


AP_AWADDR_WP | [31: 0] RW NA another way to protect slaves . Not 
ROT_EN1 related with security. Not used now 
6.28.1.116 WTLCP_WPROT_EN1 


0x00003008 useless(0x00000000) WTLCP_WPROT_EN1 
as (ES id ca el i fl Vi il a a A A 


WTLCP_AWADDR_WPROT_EN1 


Type RW 


Pie (isc cee [a aie (EA 


WTLCP_AWADDR_WPROT_EN1 


useless 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
WTLCP_AWADDR | [31: 0] RW NA 
_WPROT_EN1 


6.28.1.117 PUBCP_WPROT_EN1 
0x0000300C useless(0x00000000) PUBCP_WPROT_EN1 


es ce Fe Fa [lca a eae tn an Pd 


PUBCP_AWADDR_WPROT_EN1 


Type RW 


a a a (fc Fcc la Ua Hh 
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PUBCP_AWADDR_WPROT_EN1 


useless 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
PUBCP_AWADDR | [31:0] | RW NA 
_WPROT_EN1 
6.28.1.118 10_DLY_CTRL 


0x00003014 useless(0x00000000) 1O_DLY_CTRL 
PR Flee Pica [Ee Fine ed 


Reserved 


Type 


DiS Sea 
| a J 
ft es (Ee ic a He a E A 
e 
M 
eee Ea 


useless 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


mr pe 
7 ee ee ae 
S| Se a 
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6.28.1.119 AP_WPROT_ENO 
0x00003018 useless(0x00000000) AP_WPROT_ENO 


AP_AWADDR_WPROT_ENO 


bc i ee Pe [cee UR i ce De 


Type RW 


ec ce Fs) ie ss RW ll Fw We 
pee toe 


Type RW 


useless 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
AP_AWADDR_WP | [31: 0] RW NA another way to protect slaves . Not 
ROT_ENO related with security. Not used now 


6.28.1.120 WTLCP_WPROT_ENO 
0x00003020 useless(0x00000000) WTLCP_WPROT_ENO 


fe a (een a ea a a ed Ed 


WTLCP_AWADDR_WPROT_ENO 


Type RW 


a ie E dG a Vea 


WTLCP_AWADDR_WPROT_ENO 


Type RW 


useless 
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E a a 


EE _AWADDR | [31: — 
_WPROT_ENO 


6.28.1.121 PUBCP_WPROT_ENO 
0x00003024 useless(0x00000000) PUBCP_WPROT_ENO 


Ps ae Fi a fo Wd ead 


PUBCP_AWADDR_WPROT_ENO 


Type 


e (es ca [ce PO dU A 


PUBCP_AWADDR_WPROT_ENO 


“ 


useless 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
PUBCP_AWADDR | [31:0] RW NA 
_WPROT_ENO 


6.28.1.122 PMU_RST_MONITOR 
0x0000302C (0x00000000) PMU_RST_MONITOR 


a [cz A cel (Ue al Fa ice ali 


PMU_RST_MONITOR 


Type 


FS [ie A A Da A A 


PMU_RST_MONITOR 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


OR 


6.28.1.123 THM_RST_MONITOR 


0x00003030 (0x00000000) THM_RST_MONITOR 
as (ES a fa ic i ie Da fe A 


THM_RST_MONITOR 


Type RW 


a (isc a ce Le [ae A T S 


THM_RST_MONITOR 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
OR 


6.28.1.124 AP_RST_MONITOR 
0x00003034 (0x00000000) AP_RST_MONITOR 


Pes ce Fea [cl cafe Ul ei i al Pd 


AP_RST_MONITOR 


Type RW 


sa a (fcc a Ua kd 
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AP_RST_MONITOR 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
AP_RST_MONITO | [31:0] RW NA useless ,rst_ap_wdg_n will not reset 
R ap in pike2 


6.28.1.125 CA7_RST_MONITOR 


0x00003038 (0x00000000) CA7_RST_MONITOR 
PR (ie Fl ea cl Fe Liha fl al ic Fa la 


CA7_RST_MONITOR 


Type RW 


sel i Fcc Fic Ue i (aR 


CA7_RST_MONITOR 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
CA7_RST_MONIT | [31:0] RW NA useless, rst_ca7_wdg_nwill not reset 
OR ca7 in pike2 


6.28.1.126 BOND_OPTO 


0x0000303C BOND_OPT0(0x00000000) BOND_OPTO 


fee i Ue a FF Fa col Rec cs Fi fad 
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ka BOND_OPTIONO 


Type 


aaa i aa Fs Fe a a ARARA EA A A A 
il a 


BOND_OPTO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
BOND_OPTIONO [31: 0] NA {efuse_data_blk2[31:6],por_read_data 
O[16],efuse_data_blk2[4:0]} 
6.28.1.127 BOND_OPT1 


0x00003040 BOND_OPT1(0x00000000) BOND_OPT1 
ae i a A Fle (Rl a Ee all 


BOND_OPTION1 


Type 


E Ui sa Di FP Gi i Ee 


BOND_OPTION1 


CID A 


BOND_OPT1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


BOND_OPTION1 [31: 0] Re dee de WRITE ONCE; MANUAL 
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6.28.1.128 RES REGO 


Mica I ee ee 
ie Wi fil ee ea) a i el SL 
a er 


RES_REGO 


eed 


oc R 
Ba i fe Eek DV nl (la MDa 


RES_REGO 


" 


Set/Clr 


RES_REGO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


RES_REGO [31: 0] RW S/C [13] dtv clock 26m clock gate source 
sel 
O:external 26m clock gate from aon 
reg 
1:external 26m clock gate from 
PAD(pad_in_ext_xtl_en1) 
[12] nfc clock 26m clock gate source 
sel 
O:external 26m clock gate from aon 
reg 
1:external 26m clock gate from 
PAD(pad_in_ext_xtl_en0) 
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[9]funcdma_wcn_auto_en 


if enable aon to wen clk's auto gate 
enable; 


can be gate by aon main mtx's 
lpc_state 


[8]gpu_clk_switch_en 


O:gpu clk from CPLL DIV3 


1:gpu clk from CPLL DIV2 
[7]ANA_INT_POL_SEL 


[5:4] wen_rf_clk_ref_sel; indicate wcn 
input 26m clk frequency, which is from 
RF 


0:26m 
1:26*7 
2:26*8 
3:26*9 
[0] usb_clk26m_en 


usb_clk26m clk enable to rf 


6.28.1.129 RES _REG1 


Mel Kl id dl dd ala al al ad a a 
lac: A 


RES_REG1 


Type RW 


Set/Clr s/c 
(eb inal (a a(R ese fn FD i 


RES_REG1 
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RES _REG1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


RES REG1 [31: 0] RW a [17]osc_adcclk_sel 
0: select clk_sdm from WCN RF 
1:select 26m 
[16]ts_adcclk_sel 
O:select clk_sdm from WCN RF 
1:select 26m 


6.28.1.130 PLL_LOCK_OUT_SEL 


0x00003064 PLL_LOCK_OUT_SEL(0x00000000) PLL_LOCK_OUT_SEL 
FB ei cls FC Fc ic eS a 


Reserved 


Type 


a ie Fe ce i Ge a a a a 


- rn o o 


<= =ë BE 
k < BEEHHHHHE 


PLL_LOCK_OUT_SEL 


“— ii a 
ar 
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a a E E a 
| a era 


[7] RW what to output through pll_lock_done 
0:OUTPUT PLL_LOCK_SEL 
1:O0UTPUT SLEEP_DBG_SEL 


PLL_LOCK_SEL [6: 4] 0:CPLL 
1:DPLL 
2:TWPLL 
SLEEP_DBG_SEL [3: 0] RW NA 4:AP_DEEP_SLEEP 
5:CP_DEEP_SLEEP 
8:ap_pwr_pd 
9:cp_pwr_pd 


6.28.1.131 WDG_RST_FLAG 


WDG_RST_MONITOR 


0x00003080 WDG_RST_FLAG 
; MANUAL(0x00000000) 


i Cs a (el ec ic Ua Ud 


Reserved 


AEE AC E 


z T 


WDG_RST_MONITOR 


; MANUAL 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 
reserved [31: 6] NA software only can write 0,hardware 
auto set this bit if wdg reset occurs. 
PCP_WDG RST _F | [5] 
LAG 


| 


aaa _TG_WDG cae 

_RST_FLAG 

AG a DT 
CA7_WDG RST _F | [1] NA software only can write O0,hardware 

LAG auto set this bit if wdg reset occurs. 
SEC_WDG_RST_F NA 

LAG 


6.28.1.132 CA7_CFG 
0x00003084 CA7_CFG(0x00000000) CA7_CFG 


i (ss es lal i Fell il eo il cl Dd 


Reserved 


Type 


FR i ce cred la a a a 


Reserved READ_ALLOC_MODE_SPRD 
= PEPE EEEPEEEEELELE 


CA7_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ee [3: kane RW Se ae! 
DE_SPRD 
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6.28.1.133 RES _REG2 


a eS 
BBE el dd lal iad al ad nl idl bil a ed a a 
i aT. 


RES_REG2 


Type RW 


Set/Clr s/c 


es (cai Pe iD a ad 


RES_REG2 


Type RW 


Set/Clr s/c 


RES _REG2 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


RES REG2 [31:0] RW S/C [6]:lp_soft_rst_imc2aon 
[5]:lp_soft_rst_imc2mm 
[4]:lp_soft_rst_imc2gpu 
[2]:lp_eb_imc2aon 
[1]:lp_eb_imc2mm 
[O]:lp_eb_imc2gpu 


6.28.1.134 RES _REG3 


0x00003094 RES_REG3(0x00000000) 


RES_REG3 


Ps ic ed fac Mc UU Hea 
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Type RW 


a ae ica Fc Lica Dc a (a a Md 


RES_REG3 


RES_REG3 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


6.28.1.135 RES_REG4 


0x00003098 RES_REG4(0x00000000) eS 
Bsa fe (Se (i (Ue fc (es (cd a eo a 


RES_REG4 


Type RW 


eset Es ic Cel a a a A EA 


RES_REG4 


: 


RES_REG4 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i c(i (i 
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6.28.1.136 RES_REGS 
0x0000309C RES_REG5(0x00000000) 


RES_REGS 


a a ce Peele a(R ec ie De 


Type RW 


(ec cc] ie MW Eb ll Pe We 
a S_T 


Type RW 


RES_REG5 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


6.28.1.137 RES_REG6 
0x000030A0 RES_REG6(0x00000000) 


aa i eC Ke Vic sees Wel feed 


RES_REG6 


Type RW 


BeA ile Fcc Vel Wil a a he a (De 


RES_REG6 


Type RW 


RES _REG6 


“— a al ‘a ie ie 
ar 
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a E 


sic CE 


6.28.1.138 RES _REG7 


0x000030A4 RES_REG7(0x00000000) RES_REG7 
Pa (fc Fe Fc FF Dee ce ied Ud Eee 


RES_REG7 


Type RW 


fei i ce Ma Esc a (EO a ie 


RES_REG7 


RES _REG7 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ee A a 


6.28.1.139 AON_APB_RSV 


0x000030F0 AON_APB_RSV(0xFFFF0000) AON_APB_RSV 
Boaco a a Fa cD Fe 


AON_APB_RSV 


AON_APB_RSV 


" 


ea i ec Te Da [a Df (Ea 


AON_APB_RSV 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


00 
6.28.1.140 FUNCTION_DMA_BOOT_ADDR 


0x00003110 FUNCTION_DMA_BOOT_ADDR(0x00002000) FUNCTION_ ra BOOT-AD 
Pe fc Fels Fe ie a a a 


FUNCTION_DMA_BOOT_ADDR 


Type 


FUNCTION_DMA_BOOT_ADDR 


FUNCTION_DMA_BOOT_ADDR 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
FUNCTION_DMA_ | [31:0] RW NA 0x2000 | Function dma boot address. 
BOOT_ADDR 


6.28.1.141 | SIM_HOT_PLUG_CTRL_PUBCP_SIMO 


0x00003114 SIM_HOT_PLUG_CTRL_PUBCP_SIMO0(0x00000000) alla A a ME dal 
0x00004114 SIM_HOT_PLUG_CTRL_PUBCP_SIMO SET PAPO T S 
-HOT_PLUG_CTRL_ = P_SIMO SET 
SIM_HOT_PLUG_CTRL_PUBC 
0x00005114 SIM_HOT_PLUG_CTRL_PUBCP_SIMO CLR P_SIMOCLR 


Reserved 


ai [ez Fla cla Heel (nl eal eae 


e 
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Set/Clr 


a RS a A 


E T 


2o 


SIM_HOT_PLUG_CTRL_PUBCP_SIMO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 

reserved [31: 6] S/C software only can write 0,hardware 

auto set this bit if wdg reset occurs. 
sim_off_pd_en_p | [5] RW S/C 
ubcp_simO 
bat_detect_pol_p | [4] RW S/C 
ubcp_simO 
sim_detect_pol_p | [3] RW S/C 
ubcp_simO 
bat_detect_en_p | [2] RW S/C 
ubcp_simO 
sim_detect_en_p | [1] RW S/C 
ubcp_sim0O 
sim_clk_pl_pubcp RW S/C 
_sim0 


6.28.1.142 SIM_HOT_PLUG_CTRL_PUBCP_SIM1 


0x00003118 SIM_HOT_PLUG_CTRL_PUBCP_SIM1(0x00000000) PN TRE-PUBC 
0x00004118 SIM_HOT_PLUG_CTRL_PUBCP_SIM1 SET SIM-H sa ely tsPuee 


SIM_HOT_PLUG_CTRL_PUBC 
0x00005118 SIM_HOT_PLUG_CTRL_PUBCP_SIM1 CLR P_SIM1CLR 
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EEA eee eee 


Reserved 


= 
Bi 8 a 
Aaa al a A A A 


= T 


A e al 
a O O DOENE 


SIM_HOT_PLUG_CTRL_PUBCP_SIM1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ee | [Pee] 6] ae ae 


fe Eo a baa C 
ubcp_SIM1 
bat_detect_pol_p | [4] RW S/C 
ubcp_SIM1 


sim_detect_pol_p | [3] RW S/C 
ubcp_SIM1 

bat_detect_en_p | [2] RW 
ubcp_SIM1_ 

sim_detect_en_p | [1] 

ubcp_SIM1 

sim_clk_pl_pubcp RW S/C 
_SIM1 


6.28.1.143 SIM_HOT_PLUG_CTRL_PUBCP_SIM2 


0x0000311C SIM_HOT_PLUG_CTRL_PUBCP_SIM2(0x00000000) ge ae 
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0x0000411C SIM_HOT_PLUG_CTRL_PUBCP_SIM2 SET ke i es 


SIM_HOT_PLUG_CTRL_PUBC 
0x0000511C SIM_HOT_PLUG_CTRL_PUBCP_SIM2 CLR P SIM2 CLR 
Pa i ff ih cal el (a (em (eis [ Una 


Reserved 


— 


Set/Clr 


i i i Ea E Wn 


i T 


Bt 


a UOOUNJNNNNNE 


SIM_HOT_PLUG_CTRL_PUBCP_SIM2 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


sim_off_pd_en_p | [5] RW S/C 
ubcp_SIM2 
bat_detect_pol_p | [4] RW S/C 
ubcp_SIM2 


sim_detect_pol_p | [3] RW S/C 
ubcp_SIM2 
bat_detect_en_p | [2] RW S/C 
ubcp_SIM2 
sim_detect_en_p | [1] RW S/C 
ubcp_SIM2_ 
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6.28.1.144 | SIM_HOT PLUG _CTRL_AP_SIMO 


0x00003120 SIM_HOT_PLUG_CTRL_AP_SIMO0(0x00000000) i ata til 

0x00004120 SIM_HOT_PLUG_CTRL_AP_SIMO SET SIM_HOT_PLUG_CTRL_AP_SI 
S RARA EE MO SET 

0x00005120 SIM_HOT_PLUG_CTRL_AP_SIMO CLR i e T 


a i [ic Kes lc fel aU el sl fel 


Reserved 


a 


Set/Clr 


CR 
Ba i a a a i 


m r 


_— 


a UOUUOJNNNNNE 


SIM_HOT_PLUG_CTRL_AP_SIMO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


sim_off_pd_en_A | [5] RW S/C 
P_simO 


bat_detect_pol A | [4] RW S/C 
P_simO 
sim_detect_pol_A | [3] RW S/C 
P_simO 
bat_detect_en_A | [2] RW S/C 
P_simO 
sim_detect_en_A | [1] RW S/C 
P_simO 
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sim_clk_pl_AP_ si RW S/C 
moO 


6.28.1.145 DEEP_SLEEP_SOFT 


Hl db ll dl ad ol ul al aad a ed 
B 


Reserved 


— O 


Set/Clr 


i a a E Psa cca Gi cal A Kl aa 


he T 


rr 


Set/Clr 


DEEP_SLEEP_SOFT 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ee Ee aes 


mm_deep_sleep_ | [1] RW S/C 
soft 
gpu_deep sleep_ RW S/C 
soft 
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6.28.2 AON_TOP_REG_FW_AON_APB Register Address Map 
Base address: 0x40425000 


Base address(Set Reg): 0x40426000 


Base address(Clear Reg): 0x40427000 


oa a 
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6.28.2.1 REG_RD_CTRL_0O 
0x00000000 REG_RD_CTRL_0(0x00000000) REG_RD_CTRL_O 


ea ecclissi [cal cl ad Vaal a (Rll 
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REG_RD_CTRL_O 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


APB_EB2_rd_sec_ | [31] control reg read security attribute: 


aaa 
HARD_DFS_HANS RW NA control reg read security attribute: 
HAKE_rd_sec 
0: Non security. 
1: Security. 
o BER 
BER 


0: Non security. 


1: Security. 


control reg read security attribute: 
HI_rd_sec 


0: Non security. 


1: Security. 


HARD_DFS_CTRL_ 
LO_rd_sec 


control reg read security attribute: 


0: Non security. 


1: Security. 
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[27] RW control reg read security attribute: 

0: Non security. 

1: Security. 
AON_CGM CFG r | [26] control reg read security attribute: 
d_sec 

0: Non security. 

1: Security. 
CSI_4p2I_PHY_CT | [25] control reg read security attribute: 
RL_rd_sec 

0: Non security. 

1: Security. 
CSI_4p2!_DBG_PH | [24] RW NA control reg read security attribute: 
Y_CTRL_rd_sec 

0: Non security. 

1: Security. 
CSI_4p21_M_PHY | [23] RW NA control reg read security attribute: 
_CTRL_rd_sec 

0: Non security. 

1: Security. 


[22] RW NA control reg read security attribute: 
0: Non security. 
1: Security. 
AON_REG PROT_ | [21] RW NA control reg read security attribute: 
rd_sec 
0: Non security. 
D 1: Security. 
[20] RW NA control reg read security attribute: 
0: Non security. 
1: Security. 
TWPLL_CFG1_rd_ | [19] RW NA control reg read security attribute: 
Sec 0: Non security. 
1: Security. 


[18] RW NA control reg read security attribute: 
0: Non security. 
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ES Se Se E aa E 


control reg read security attribute: 
0: Non security. 
1: Security. 
control reg read security attribute: 
0: Non security. 
1: Security. 
control reg read security attribute: 
0: Non security. 
1: Security. 
control reg read security attribute: 
0: Non security. 
1: Security. 
DCXO_LC_REGO r control reg read security attribute: 
d_sec 
0: Non security. 
1: Security. 


PLL_SOFT_CNT_D control reg read security attribute: 
ONE_rd_sec 


0: Non security. 


1: Security. 


AON_CFGO _rd_se | [11] control reg read security attribute: 
c 


0: Non security. 
1: Security. 
control reg read security attribute: 


0: Non security. 


1: Security. 


TS_CFG_rd_sec control reg read security attribute: 
0: Non security. 
1: Security. 
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PWR_CTRL_rd_se control reg read security attribute: 
c 


0: Non security. 


1: Security. 


VBC_CTRL_rd_sec control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 

0: Non security. 

1: Security. 
REC_26MHZ_BUF control reg read security attribute: 
_CFG_rd_sec 

0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 


1: Security. 


APB_RST1_rd_sec | [3] control reg read security attribute: 
0: Non security. 
1: Security. 

APB_RSTO_rd_sec | [2] control reg read security attribute: 
0: Non security. 
1: Security. 


APB_EB1_rd_sec | [1] control reg read security attribute: 


0: Non security. 


1: Security. 

APB_EBO_rd_sec RW control reg read security attribute: 
0: Non security. 
1: Security. 
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6.28.2.2 REG_RD_CTRL_1 


0x00000004 REG_RD_CTRL_1(0x00000000) REG_RD_CTRL_1 


REG_RD_CTRL_1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


GPLL_BIST_CTRL_ control reg read security attribute: 
rd_sec 


0: Non security. 


1: Security. 


TWPLL_BIST_CTRL control reg read security attribute: 
_rd_sec 


0: Non security. 
1: Security. 


CPLL_BIST_CTRL_ control reg read security attribute: 
rd_sec 


0: Non security. 
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ee E DD AO E o 


control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


BUSMON_DMA_C control reg read security attribute: 
FG_rd_sec 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 
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[19] RW control reg read security attribute: 
0: Non security. 
1: Security. 
CLK_EBO_rd_sec [18] control reg read security attribute: 
0: Non security. 
1: Security. 
APB_RST2_rd_sec | [17] control reg read security attribute: 
0: Non security. 
1: Security. 
CM4 CFG_BUS_r [16] RW NA control reg read security attribute: 
zi 0: Non security. 
1: Security. 
EMC_AUTO_GATE | [15] RW NA control reg read security attribute: 
_EN_rd_sec 
0: Non security. 
P| lc 1: Security. 


AON_DMA_INT_E | [14] RW NA control reg read security attribute: 
N_rd_sec 

0: Non security. 

1: Security. 
CM4_SYS_SOFT_R | [13] RW NA control reg read security attribute: 
ST_rd_sec 

0: Non security. 

1: Security. 
ANALOG_TSEN A | [12] RW NA control reg read security attribute: 
DC_CONFIG2_rd_ 
SEC 0: Non security. 

1: Security. 
AON_CHIP_ID_rd | [11] RW NA control reg read security attribute: 
_sec 

0: Non security. 

1: Security. 


[10] RW NA control reg read security attribute: 
0: Non security. 
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ee A S 


AON_CHIP_ID1_r 
d_sec 


ANALOG_TSEN_A 
DC_CONFIG1_rd_ 
sec 


ANALOG_TSEN_A 
DC_CONFIGO_rd_ 
sec 


V1.0 


control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 


Spreadtrum Communications, Inc., Confidential and Proprietary 1334 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


WCN_BUS_REMA control reg read security attribute: 
P_rd_sec 


0: Non security. 


1: Security. 


REG_RD_CTRL_2 


REG_RD_CTRL_2 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


AON_MTX_SW1 control reg read security attribute: 
LP_CTRL_rd_sec | 


0: Non security. 


1: Security. 


AON_MTX_SWO_ control reg read security attribute: 
LP_CTRL_rd_sec 


0: Non security. 
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SE OE T A E 


AON_MTX_MAIN 
_LP_CTRL_rd_sec 


AON_MTX_EMC_ 
LP_CTRL_rd_sec 


SUBSYS_DBG_CF 
G _rd_sec 


SYS_DBG SEL2_rd 
_sec 


V1.0 


control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 
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[20] RW control reg read security attribute: 
0: Non security. 
1: Security. 
CP_CONFIG1_rd_ | [19] control reg read security attribute: 
Sec 0: Non security. 
1: Security. 
PC [18] control reg read security attribute: 
0: Non security. 
1: Security. 
WTLCP_TDSP_CT | [17] RW NA control reg read security attribute: 
RL1_rd_sec 
0: Non security. 
cae 1: Security. 
WTLCP_TDSP_CT | [16] RW NA control reg read security attribute: 
RLO_rd_sec 
0: Non security. 
P| |< 1: Security. 


[15] RW NA control reg read security attribute: 
0: Non security. 
1: Security. 
WTLCP_CTRL_rd_ | [14] RW NA control reg read security attribute: 
Sec 0: Non security. 
1: Security. 
[13] RW NA control reg read security attribute: 
0: Non security. 
1: Security. 
CR5_PROT_CTRL_ | [12] RW NA control reg read security attribute: 
rd_sec 
0: Non security. 
cae 1: Security. 


SEC_MUX_DBG E | [11] RW NA control reg read security attribute: 
N_rd_sec 
0: Non security. 
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ee A a D 


control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 


CP_DAP_PAD_CT control reg read security attribute: 
RL_rd_sec 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 
1: Security. 


TWPLL_CFG3_rd_ control reg read security attribute: 
sec 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


G_rd_sec 


0: Non security. 


1: Security. 
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SENSOR_CFGO_rd control reg read security attribute: 
_sec 


0: Non security. 
1: Security. 


DPLL_CTRL_rd_se control reg read security attribute: 
c 


0: Non security. 


1: Security. 


REG_RD_CTRL_3 


TOP TOP TOP TOP 
P| P| P| 
c3_ C2_ C1_ co_ 
rd_s rd_s rd_s rd_s 
ec ec ec ec 


REG_RD_CTRL_3 


Field Name aie Set/Cle Description 
ar 


RES REGO _rd_sec | [31] RW NA control reg read security attribute: 
0: Non security. 
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a a a S 


CA7_RST_MONIT 
OR_rd_sec 


AP_RST_MONITO 
R_rd_sec 


THM_RST_MONIT 
OR_rd_sec 


PMU_RST_MONIT 
OR_rd_sec 


PUBCP_WPROT_E 
NO rd_sec 


NO_rd_sec 


V1.0 


control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 
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| | [21] RW control reg read security attribute: 
0: Non security. 
1: Security. 
PUBCP_WPROT_E | [20] control reg read security attribute: 
N1_rd_sec 
0: Non security. 
a 1: Security. 
[19] control reg read security attribute: 
0: Non security. 
1: Security. 
AP_WPROT_EN1_ | [18] RW NA control reg read security attribute: 
rd_sec 
0: Non security. 
cae 1: Security. 
IC [17] RW NA control reg read security attribute: 
0: Non security. 
1: Security. 


DDR_SLEEP_CTRL | [16] RW NA control reg read security attribute: 
3_rd_sec 
0: Non security. 
1: Security. 
DDR_SLEEP_CTRL | [15] RW NA control reg read security attribute: 
2_rd_sec 
0: Non security. 
1: Security. 
[14] RW NA control reg read security attribute: 
0: Non security. 
1: Security. 
DDR_SLEEP_CTRL | [13] RW NA control reg read security attribute: 
O rd_sec 
0: Non security. 
1: Security. 


TOP_LPC5 rd_sec | [12] RW NA control reg read security attribute: 
0: Non security. 
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ME 


o ee o oo 
TOP_LPC4_rd_sec | [11] RW NA control reg read security attribute: 
0: Non security. 
1: Security. 
RW NA 


OVERHEAT_RST_C control reg read security attribute: 
TRL_rd_sec 


0: Non security. 
1: Security. 
TOP_LPC3_rd_sec control reg read security attribute: 


0: Non security. 


1: Security. 
TOP_LPC2_rd_sec control reg read security attribute: 

0: Non security. 

1: Security. 


TOP_LPC1_rd_sec control reg read security attribute: 
0: Non security. 
1: Security. 

TOP_LPCO rd_sec control reg read security attribute: 
0: Non security. 
1: Security. 


EFUSE_CONFIGO_ control reg read security attribute: 
rd_sec 


0: Non security. 
1: Security. 
control reg read security attribute: 
0: Non security. 
1: Security. 
SUBSYS_LPC_FOR control reg read security attribute: 
CE_ACK_rd_sec 


0: Non security. 


1: Security. 
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SUBSYS_LPC_FOR control reg read security attribute: 
CE_REQ_rd_sec 


0: Non security. 
1: Security. 


AON_MTX_WCN_ control reg read security attribute: 
LP_CTRL_rd_sec 


0: Non security. 
1: Security. 


AON_MTX__RF_L control reg read security attribute: 
P_CTRL_rd_sec 


0: Non security. 


1: Security. 


6.28.2.5 REG_RD_CTRL_4 
0x00000010 REG_RD_CTRL_4(0x00000000) REG_RD_CTRL_4 


Gel ble al il ll al al 


= F 


CA7 

RE | _CF 

G7_ G6_ G5_ G4_ G3_ G2_ Gr 
rd_s rd_s rd_s rd_s rd_s rd_s dis 
ec ec ec ec ec ec ec 


REG_RD_CTRL_4 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


aaa eal RW a reg read security attribute: 
T_rd_sec 

0: Non security. 

1: Security. 


SIM_HOT_PLUG _ | [15] control reg read security attribute: 
CTRL_AP_SIMO_r 


d_sec 0: Non security. 


1: Security. 


SIM_HOT_PLUG_ | [14] control reg read security attribute: 
CTRL_PUBCP_SIM 
2_rd_sec 0: Non security. 

1: Security. 


SIM_HOT_PLUG_ control reg read security attribute: 
CTRL_PUBCP_SIM 
1_rd_sec 0: Non security. 


1: Security. 
SIM_HOT_PLUG _ control reg read security attribute: 
CTRL_PUBCP_SIM 
O_rd_sec 0: Non security. 


1: Security. 


FUNCTION _DMA_ control reg read security attribute: 
BOOT_ADDR_rd_ 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 


RES REG7_rd_sec control reg read security attribute: 
0: Non security. 
1: Security. 
RES REG6_rd_sec control reg read security attribute: 
aaa 0: Non security. 
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I A DN E 


RES REGS rd_sec | [7] control reg read security attribute: 
0: Non security. 
1: Security. 


RES REG4_rd_sec control reg read security attribute: 


0: Non security. 


1: Security. 


RES REG3 _rd_sec control reg read security attribute: 
0: Non security. 
1: Security. 

RES_REG2_rd_sec control reg read security attribute: 
0: Non security. 
1: Security. 


CA7_CFG _rd_sec control reg read security attribute: 
0: Non security. 
1: Security. 


WDG_RST_FLAG__ control reg read security attribute: 
rd_sec 
0: Non security. 


1: Security. 
PLL_LOCK_OUT_S control reg read security attribute: 
EL_rd_sec 

0: Non security. 


1: Security. 


RES _REG1_rd_sec control reg read security attribute: 


0: Non security. 


1: Security. 


6.28.2.6 REG_WR_CTRL_0 


0x00000014 REG_WR_CTRL_0(0x00000000) REG_WR_CTRL_O 


ee a eee ee 
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REG_WR_CTRL_O 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


control reg read security attribute: 
HARD_DFS_HANS RW NA 
HAKE_wr_sec En 


0: Non security. 


1: Security. 


control reg read security attribute: 
0: Non security. 
1: Security. 


HARD_DFS_CTRL_ 
Hl_wr_sec 


control reg read security attribute: 


0: Non security. 
1: Security. 


HARD_DFS_CTRL_ 
LO_wr_sec 


control reg read security attribute: 


0: Non security. 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1346 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GY SPREADTRUM . SC7731E Design Specification 


ee E DOD SO E o 


CSI_4p2I_PHY_CT 
RL_wr_sec 


CSI_4p2l_DBG_ PH 
Y CTRL wr_sec 


CSI_4p2I_M_PHY 
_CTRL_wr_sec 
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control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 
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[18] RW control reg read security attribute: 
0: Non security. 
1: Security. 
DPLL_CFG1_wr_s | [17] control reg read security attribute: 
e 0: Non security. 
1: Security. 
[16] control reg read security attribute: 
0: Non security. 
1: Security. 
MPLL_CFG1_wr_s | [15] RW NA control reg read security attribute: 
0: Non security. 
1: Security. 
OLC [14] RW NA control reg read security attribute: 
0: Non security. 
1: Security. 


[13] RW NA control reg read security attribute: 
0: Non security. 
1: Security. 
PLL_SOFT_CNT_D | [12] RW NA control reg read security attribute: 
ONE_wr_sec 
0: Non security. 
D 1: Security. 
AON_CFGO wr_s | [11] RW NA control reg read security attribute: 
i 0: Non security. 
1: Security. 
BOOT _MODE_wr | [10] RW NA control reg read security attribute: 
= 0: Non security. 
1: Security. 


TS_CFG_wr_sec RW NA control reg read security attribute: 
0: Non security. 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1348 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GY SPREADTRUM . SC7731E Design Specification 


A OE A DA 


oe _CTRL_wr_se RW control reg read security attribute: 
0: Non security. 
1: Security. 


vec CTRL_wr_se control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 


REC_26MHZ_BUF control reg read security attribute: 
_CFG_wr_sec 


0: Non security. 
1: Security. 


APB_RTC_EB_wr_ control reg read security attribute: 
sec 


0: Non security. 


1: Security. 


APB_RST1_wr_se control reg read security attribute: 
i 0: Non security. 
1: Security. 
APB_RSTO_wr_se control reg read security attribute: 
i 0: Non security. 
1: Security. 
APB_EB1_wr_sec | [1] control reg read security attribute: 
0: Non security. 
1: Security. 
APB_EBO_wr_sec RW control reg read security attribute: 
0: Non security. 
1: Security. 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1349 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC7731E Design Specification 


6.28.2.7 REG_WR_CTRL_1 


0x00000018 REG_WR_CTRL_1(0x00000000) REG_WR_CTRL_1 


REG_WR_CTRL_1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
NA 


GPLL_BIST_CTRL_ control reg read security attribute: 
wr_sec 


0: Non security. 


1: Security. 


CPLL BIST CTRL. 
wr_sec 


control reg read security attribute: 


0: Non security. 


TWPLL_BIST_CTRL NA control reg read security attribute: 
_wr_sec 
0: Non security. 
1: Security. 
ae 
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ee ee AO E a 


control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


BUSMON_DMA_C control reg read security attribute: 
FG_wr_sec 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 
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[19] 


CLK_EBO_wr_sec 


APB_RST2_wr_se 
c 


CM4 CFG BUS w 
r_sec 


CM4_SYS_SOFT_R 
ST_wr_sec 


ANALOG TSEN A 
DC_CONFIG2_wr_ 
sec 


AON_CHIP_ID_wr 
_sec 
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control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 


control reg read security attribute: 


0: Non security. 
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ew A eee 


AON_CHIP_ID1_w 
r_sec 


ANALOG_TSEN_A 
DC_CONFIG1_wr_ 
sec 


ANALOG_TSEN_A 
DC_CONFIGO_wr_ 
sec 
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control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 
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WCN_BUS_REMA control reg read security attribute: 
P_wr_sec 


0: Non security. 


1: Security. 


REG_WR_CTRL_2 


REG_WR_CTRL_2 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


AON_MTX_SW1 control reg read security attribute: 
LP_CTRL_wr_sec_ 


0: Non security. 


1: Security. 


AON_MTX_SWO_ control reg read security attribute: 
LP_CTRL_wr_sec 


0: Non security. 
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SN OE T E E 


AON_MTX_MAIN control reg read security attribute: 
_LP_CTRL_wr_sec 

0: Non security. 

1: Security. 


AON_MTX_EMC_ control reg read security attribute: 
LP_CTRL_wr_sec 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 


SUBSYS_DBG_CF control reg read security attribute: 
G_wr_sec 


0: Non security. 
1: Security. 


SYS _DBG SEL2_ w control reg read security attribute: 
r_sec 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 
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[20] RW control reg read security attribute: 
0: Non security. 
1: Security. 
CP_CONFIG1_wr_ | [19] control reg read security attribute: 
Sec 0: Non security. 
1: Security. 
PC | wr_ | [18] control reg read security attribute: 
0: Non security. 
1: Security. 
WTLCP_TDSP_CT | [17] RW NA control reg read security attribute: 
RL1_wr_sec 
0: Non security. 
cae 1: Security. 
WTLCP_TDSP_CT | [16] RW NA control reg read security attribute: 
RLO_wr_sec 
0: Non security. 
P| |< 1: Security. 


[15] RW NA control reg read security attribute: 
0: Non security. 
1: Security. 
WTLCP_CTRL_wr_ | [14] RW NA control reg read security attribute: 
Sec 0: Non security. 
1: Security. 
GD q [13] RW NA control reg read security attribute: 
0: Non security. 
1: Security. 
CR5_PROT_CTRL_ | [12] RW NA control reg read security attribute: 
wr_sec 
0: Non security. 
cae 1: Security. 


SEC_MUX_DBG E | [11] RW NA control reg read security attribute: 
N_wr_sec 
0: Non security. 
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a ee 


control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


TWPLL_CFG3_wr_ control reg read security attribute: 
sec 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


G_wr_sec 


0: Non security. 


1: Security. 
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SENSOR_CFGO_ wr control reg read security attribute: 
_sec 


0: Non security. 
1: Security. 


DPLL_CTRL_wr_se control reg read security attribute: 
c 


0: Non security. 


1: Security. 


REG_WR_CTRL_3 


REG_WR_CTRL_3 


Field Name Type Description 


ar 
RES REGO wr_se | [31] control reg read security attribute: 
c 
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0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 

1: Security. 
CA7_RST_MONIT control reg read security attribute: 
OR_wr_sec 

0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 


1: Security. 


THM_RST_ MONIT control reg read security attribute: 
OR_wr_sec 


0: Non security. 

1: Security. 
PMU_RST_MONIT control reg read security attribute: 
OR_wr_sec 

0: Non security. 

1: Security. 

control reg read security attribute: 

0: Non security. 

1: Security. 

control reg read security attribute: 

0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
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ee 


N1_wr_sec 


ADI_CONFIGO_wr 
_sec 


DDR_SLEEP_CTRL 
3_wr_sec 


DDR_SLEEP_CTRL 
2_wr_sec 


DDR_SLEEP_CTRL 
1_wr_sec 


DDR_SLEEP_CTRL 
O_wr_sec 
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control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 
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TOP_LPC5 wr se | [12] control reg read security attribute: 
c 

0: Non security. 

1: Security. 
c 


TOP_LPC4_wr_se | [11] control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 


TOP_LPC2_wr_se 
TOP_LPC1_wr_se 
TOP_LPCO_wr_se 
c 


EFUSE CONFIGO 
wr_sec 


control reg read security attribute: 


TOP_LPC3_wr_se 
c 

ie = 
Kia = 


0: Non security. 


1: Security. 


control reg read security attribute: 


0: Non security. 
1: Security. 


DAP_DJTAG_CTRL 
_wr_sec 


control reg read security attribute: 
0: Non security. 
1: Security. 


SUBSYS_LPC_FOR 
CE_ACK_wr_sec 


control reg read security attribute: 


0: Non security. 


control reg read security attribute: 
0: Non security. 
1: Security. 
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OE A 


SUBSYS_LPC_FOR control reg read security attribute: 
CE_REQ_wr_sec 


0: Non security. 
1: Security. 


AON_MTX_WCN_ control reg read security attribute: 
LP_CTRL_wr_sec 


0: Non security. 

1: Security. 
AON_MTX_RF_L control reg read security attribute: 
P_CTRL_wr_sec 


0: Non security. 


1: Security. 


6.28.2.10REG_WR_CTRL_4 


0x00000024 REG_WR_CTRL_4(0x00000000) REG_WR_CTRL_4 
Pe le ll sa) se lic iL aa 


a r 


REG_WR_CTRL_4 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


E C JL 
Eae control reg read security attribute: 
T_wr_sec 

0: Non security. 


1: Security. 
SIM_HOT_PLUG_ control reg read security attribute: 
CTRL_AP_SIMO_w 


r_sec 0: Non security. 


1: Security. 


SIM_HOT_PLUG_ control reg read security attribute: 
CTRL_PUBCP_SIM 
2_wr_sec 0: Non security. 


1: Security. 
SIM_HOT_PLUG control reg read security attribute: 


CTRL_PUBCP_SIM 
1_wr_sec 0: Non security. 


1: Security. 
SIM_HOT_PLUG _ control reg read security attribute: 
CTRL_PUBCP_SIM 
O_wr_sec 0: Non security. 

1: Security. 
FUNCTION _DMA_ control reg read security attribute: 
BOOT_ADDR_wr_ 

0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 


1: Security. 


RES REG7_wr_se control reg read security attribute: 
c 

0: Non security. 

1: Security. 


RES_REG6_wr_se ee ee le dee ol control reg read security attribute: 
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c 0: Non security. 
a 1: Security. 
RES REGS wr_se control reg read security attribute: 
i 0: Non security. 
1: Security. 
RES_REG4_wr_se control reg read security attribute: 
° 0: Non security. 
1: Security. 
RES REG3_wr_se control reg read security attribute: 
i 0: Non security. 
1: Security. 
RES REG2_wr_se control reg read security attribute: 
i 0: Non security. 
1: Security. 
CA7_CFG_wr_sec control reg read security attribute: 
0: Non security. 
1: Security. 


WDG_RST_FLAG_ control reg read security attribute: 
wr_sec 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 


RES_REG1_wr_se control reg read security attribute: 
c 


0: Non security. 


1: Security. 


6.28.2.11 BIT_CTRL_ADDR_ARRAYO 


0x00000028 BIT_CTRL_ADDR_ARRAYO(OxO000FFFF) BIT_CTRL_LADDR_ARRAYO 
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iWin emai eee 


Reserved 


Type 


bit_ctrl_addr_arrayO 


BIT_CTRL_ADDR_ARRAYO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Oo ae Ta aE 


— ctrl_addr_arra | [15: aiid me He the as 0] of bit control arrayO 


6.28.2.12 BIT_CTRL_ADDR_ARRAY1 


0x0000002C BIT_CTRL_ADDR_ARRAY1(0x0000FFFF) BIT_CTRL_LADDR_ARRAY1 
il ia ca ical Kelis Lal ch ial (es aE al ae 


F(t sl i [a E se Hf HE 


Reserved 


Type 


PR a A a 
ce ce ca ic a ec a Ue ca a 


bit_ctrl_addr_array1 


BIT_CTRL_ADDR_ARRAY1 


— eS pm harp p 
ar 
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e (eee cl 


aie ctrl_addr_arra | [15: Rade "e LENE the as 0] of bit control array1 
y1 


6.28.2.13BIT_CTRL_ADDR_ARRAY2 


0x00000030 BIT_CTRL_ADDR_ARRAY2(0x0000FFFF) BIT_CTRL_ADDR_ARRAY2 
B i a LL Use a cE nic 


Reserved 


Type 


P| 
esa Bas a i ed ea ie Di ea 


bit_ctrl_addr_array2 


BIT_CTRL_ADDR_ARRAY2 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Co | [a] mR | 


— ctrl_addr_arra | [15: bakia — CE ee addr[32:0] of bit control array2 


6.28.2.14BIT_CTRL_ADDR_ARRAY3 


0x00000034 BIT_CTRL_ADDR_ARRAY3(0xO000FFFF) BIT_CTRL_LADDR_ARRAY3 
Pea ise ta Dl a ied ice il en ce iT Fd 


Reserved 


Type 


2m Ec a a De lH ie ed 


bit_ctrl_addr_array3 
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BIT_CTRL_ADDR_ARRAY3 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


eee eee ae | 


— ctrl_addr_arra | [15: aia "e aE the aan 0] of bit control array3 


6.28.2.15 BIT_CTRL_ADDR_ARRAY4 


0x00000038 BIT_CTRL_ADDR_ARRAY4(0xO000FFFF) BIT_CTRL_LADDR_ARRAY4 
fc cl cla [nll ea Gl [Fe io al 


Reserved 


Type 


Ab ee et cD En Eo AA 
eee eS ee 
RW 


BIT_CTRL_ADDR_ARRAY4 


Field Name Type ael oe Reset Description 
Value 


ee | [ee Tae | 


— ctrl_addr_arra | [15: baia me Lee ss addr[32:0] of bit control array4 


6.28.2.16 BIT_CTRL_ADDR_ARRAY5 


0x0000003C BIT_CTRL_LADDR_ARRAY5(OxO000FFFF) BIT_CTRL_LADDR_ARRAY5 


fe Ue a Vin fac Re cs Had en 
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[ee iš 


Type 


ali a a a a A A A A 
EA 
i 


BIT_CTRL_ADDR_ARRAY5 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


pit ctrl_addr_arra | [15: 0] 7 ae a: addr[32:0] of bit control array5 


6.28.2.17 BIT_CTRL_ADDR_ARRAY6 


0x00000040 BIT_CTRL_ADDR_ARRAY6(0xO000FFFF) BIT_CTRL_LADDR_ARRAY6 
bss i a eaea a Ke Re ie lc ad ind 


Reserved 


Type 


RAR 
fi es Fe a A A 


bit_ctrl_addr_array6 


“ 


BIT_CTRL_ADDR_ARRAY6 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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is lL 


za ctrl_addr_arra | [15:0] ro oe al ae addr[32:0] of bit control array6 


6.28.2.18 BIT_CTRL_ADDR_ARRAY7 


0x00000044 BIT_CTRL_ADDR_ARRAY7(0xO000FFFF) BIT_CTRL_LADDR_ARRAY7 
[Soa Ud Fo Ln ice ed 


Reserved 


Type 


P= RR VR A a 
Pea ic ES Fa PR Wa AAA 


bit_ctrl_addr_array7 


“ 


BIT_CTRL_ADDR_ARRAY7 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a a eee ae 


—— ctrl_addr_arra | [15: baal i paa the E 0] of bit control array7 


6.28.2.19BIT_CTRL_ADDR_ARRAY8 


0x00000048 BIT_CTRL_ADDR_ARRAY8(0x0000FFFF) BIT_CTRL_ADDR_ARRAY8 
ee reed A 


Reserved 


BA a ea a a 
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BIT_CTRL_ADDR_ARRAY8 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


G eee | han 


Pia ctrl_addr_arra | [15: lade or Enea a addr[32:0] of bit control array8 
y8 


6.28.2.20 BIT_CTRL_ADDR_ARRAY9 


0x0000004C BIT_CTRL_ADDR_ARRAY9(0x0000FFFF) BIT-CTRL_ADDR_ARRAY9 
Be a A a en Ee ce ea 


Reserved 


Type 


Pe (a ab Ll CA 


bit_ctrl_addr_array9 


BIT_CTRL_ADDR_ARRAY9 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ae ae | e 


ar ctrl_addr_arra | [15: ued m Lae the aay: 0] of bit control array9 


6.28.2.21 BIT_CTRL_ADDR_ARRAY10 


0x00000050 BIT_CTRL_ADDR_ARRAY10(0x0000FFFF) BIT_CTRL_LADDR_ARRAY10 


Reserved 


Pe a er eee ce [ea fe ose 
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Type 


a (aa ic Fa cb cel a a i KH 


bit_ctrl_addr_array10 


BIT_CTRL_ADDR_ARRAY10 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


o oe eee ae | 


— ctrl_addr_arra | [15: aia "e LE the EE 0] of bit control array10 


6.28.2.22BIT_CTRL_ADDR_ARRAY11 


0x00000054 BIT_CTRL_ADDR_ARRAY11(0x0000FFFF) BIT_CTRL_ADDR_ARRAY11 
A ic a A A A A 


Reserved 


Type 


atl cl ec sn cla a A A 


bit_ctrl_addr_array11 


BIT_CTRL_ADDR_ARRAY11 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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bit_ctrl_addr_arra | [15:0] Oxf fff the addr[32:0] of bit control array11 
y11 


6.28.2.23BIT_CTRL_ADDR_ARRAY12 


0x00000058 BIT_CTRL_ADDR_ARRAY12(0x0000FFFF) BIT_CTRL_ADDR_ARRAY12 
Ba a A A a 


Reserved 


Type 


Cree eee 
E GO 
bd id Ul i) al id al a BB 
ck AA 
= 


BIT_CTRL_ADDR_ARRAY12 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Ca eee Slee 


— ctrl_addr_arra | [15: a e ea CEE addr[32:0] of bit control array12 


6.28.2.24BIT_CTRL_ADDR_ARRAY13 


0x0000005C BIT_CTRL_ADDR_ARRAY13(0x0000FFFF) BIT_CTRL_ADDR_ARRAY13 
ie a a (lil ee Ee 


Reserved 


Type 


a ee 
Ba Gol a 
Ha i dl ad al aM Ba 
aa A 
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BIT_CTRL_ADDR_ARRAY13 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


e eee el 


— ctrl_addr_arra | [15: a — Lae the a 0] of bit control array13 


6.28.2.25 BIT_CTRL_ADDR_ARRAY14 


0x00000060 BIT_CTRL_ADDR_ARRAY14(0x0000FFFF) BIT_CTRL_LADDR_ARRAY14 
Se (Eel alc Fcc Wd al 


Reserved 


Type 


a ee a (es [ee Fe E 


bit_ctrl_addr_array14 


BIT_CTRL_ADDR_ARRAY14 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ote ctrl_addr_arra | [15: 0] 7 ee er: addr[32:0] of bit control array14 


6.28.2.26 BIT_CTRL_ADDR_ARRAY15 


0x00000064 BIT_CTRL_ADDR_ARRAY15(0x0000FFFF) BIT_CTRL_LADDR_ARRAY15 
Pe (aa (el al Fs Ea [ea el io (ied ia ei 


Reserved 


Ba OO 
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Ea fi (Le A E 


bit_ctrl_addr_array15 


BIT_CTRL_ADDR_ARRAY15 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


CES (ee a 


——— ctrl_addr_arra | [15: oe a a the addr[32: i as of bit control array15 


6.28.2.27 BIT_CTRL_ARRAYO 
0x00000068 BIT_CTRL_ARRAYO(OxFFFFFFFF) BIT_CTRL_ARRAYO 


ee es a Ee ee ae 


bit_ctrl_arrayO 


pee Pees ee ee A A 
Jo AO MU O 


" 


BIT_CTRL_ARRAYO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_arrayO [31: 0] RW NA ca the write bit enable [31:0] of bit 
control arrayO: 
0: allow to write to the corresponding 
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1: forbit to write to the corresponding 


6.28.2.28 BIT_CTRL_ARRAY1 


0x0000006C BIT_CTRL_ARRAY1(0xFFFFFFFF) BIT_CTRL_ARRAY1 
at (a se Fa Fa i al eal cP Da 


bit_ctrl_array1 


i 
eas Ua eli a Ee ald 


bit_ctrl_array1 


BIT_CTRL_ARRAY1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_array1 [31: 0] RW NA Oxfffffff | the write bit enable [31:0] of bit 
f control array1: 
0: allow to write to the corresponding 
bit 
1: forbit to write to the corresponding 
bit 


6.28.2.29 BIT_CTRL_ARRAY2 


0x00000070 BIT_CTRL_ARRAY2(0xFFFFFFFF) BIT_CTRL_ARRAY2 
ee Ua i Pi Fi Fa ic ced eal a Wi ad ead 


bit_ctrl_array2 
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iea i a a i Fe 


bit_ctrl_array2 


i 


BIT_CTRL_ARRAY2 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_array2 [31: 0] RW NA Oxfffffff | the write bit enable [31:0] of bit 
f control array2: 
0: allow to write to the corresponding 
bit 
1: forbit to write to the corresponding 
bit 


6.28.2.30 BIT_CTRL_ARRAY3 


0x00000074 BIT_CTRL_ARRAY3(0XFFFFFFFF) BIT_CTRL_ARRAY3 
eae eo Ca Fe Fc Va fa (sl 


bit_ctrl_array3 


i 
a a a A A E RA A T a A 


bit_ctrl_array3 


BIT_CTRL_ARRAY3 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_array3 [31: 0] Oxfffffff | the write bit enable [31:0] of bit 
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control array3: 


0: allow to write to the corresponding 
bit 


1: forbit to write to the corresponding 
bit 


6.28.2.31 BIT_CTRL_ARRAY4 


0x00000078 BIT_CTRL_ARRAY4(0xFFFFFFFF) BIT_CTRL_ARRAY4 
Pas ce esis alfa la al A 


bit_ctrl_array4 


" 
a i Mc La Ls Unc He (a EA 


bit_ctrl_array4 


BIT_CTRL_ARRAY4 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_array4 [31: 0] RW NA Oxfffffff | the write bit enable [31:0] of bit 
f control array4: 
0: allow to write to the corresponding 
bit 
1: forbit to write to the corresponding 
bit 


6.28.2.32 BIT_CTRL_ARRAY5 


0x0000007C BIT_CTRL_ARRAY5(OxFFFFFFFF) BIT_CTRL_ARRAYS 


bit_ctrl_array5S 


BEA [ice it cdl Leica (El sc cl Bc eal 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1377 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC7731E Design Specification 
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bit_ctrl_array5S 


BIT_CTRL_ARRAY5 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_array5 [31:0] RW NA Oxfffffff | the write bit enable [31:0] of bit 
f control array5: 
0: allow to write to the corresponding 
bit 
1: forbit to write to the corresponding 
bit 


6.28.2.33 BIT_CTRL_ARRAY6 


0x00000080 BIT_CTRL_ARRAY6(0xFFFFFFFF) BIT_CTRL_ARRAY6 
fae i ie A aca Use ea ed 


bit_ctrl_array6 


bit_ctrl_array6 


PADERARSBRERCHARHHSA 


BIT_CTRL_ARRAY6 
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——— ctrl_array6 ae 0] = the write bit enable [31:0] of bit 
control array6: 
0: allow to write to the corresponding 
bit 
1: forbit to write to the corresponding 
bit 


6.28.2.34 BIT_CTRL_ARRAY7 


0x00000084 BIT_CTRL_ARRAY7(0XFFFFFFFF) BIT_CTRL_ARRAY7 
Bea Fc Re a (lin [he aa i i Vd 


bit_ctrl_array7 


ibs ic ie esc ies We EA 


bit_ctrl_array7 


BIT_CTRL_ARRAY7 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_array7 [31:0] RW NA Oxfffffff | the write bit enable [31:0] of bit 
f control array7: 
0: allow to write to the corresponding 
bit 
1: forbit to write to the corresponding 
bit 


6.28.2.35 BIT_CTRL_ARRAY8 


0x00000088 BIT_CTRL_ARRAY8(0xFFFFFFFF) BIT_CTRL_ARRAY8 


Pi (Ba Fd fe fe De lc a tid lind 
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kaa bit_ctrl_array8 


bit_ctrl_array8 


i 


BIT_CTRL_ARRAY8 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_array8 [31: 0] RW NA Oxfffffff | the write bit enable [31:0] of bit 
f control array8: 
0: allow to write to the corresponding 
bit 
1: forbit to write to the corresponding 
bit 


6.28.2.36 BIT_CTRL_ARRAY9 
0x0000008C BIT_CTRL_ARRAY9(OxFFFFFFFF) BIT_CTRL_ARRAY9 


Pa [Ee Fel cl i al ca esc aU (alin 


aaa a fs FF i a A A 


bit_ctrl_array9 


bit_ctrl_array9 


cl [i cP lS i Ua ia 


BIT_CTRL_ARRAY9 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_array9 [31: 0] RW NA Oxfffffff | the write bit enable [31:0] of bit 
f control array9: 
0: allow to write to the corresponding 
bit 
1: forbit to write to the corresponding 
bit 


6.28.2.37 BIT_CTRL_ARRAY10 


0x00000090 BIT_CTRL_ARRAY10(OxFFFFFFFF) BIT_CTRL_ARRAY10 
Fel a (cl cc [Dac ee ec fc ell 


bit_ctrl_array10 


fee (ES fsa cs Fc a cH A 
perp 


i 


BIT_CTRL_ARRAY10 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_array10 [31:0] RW NA Oxfffffff | the write bit enable [31:0] of bit 
f control array10: 
0: allow to write to the corresponding 
bit 
1: forbit to write to the corresponding 
bit 


6.28.2.38 BIT_CTRL_ARRAY11 


0x00000094 BIT_CTRL_ARRAY11(0xFFFFFFFF) BIT_CTRL_ARRAY11 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1381 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC7731E Design Specification 
ff a se 


bit_ctrl_array11 


bit_ctrl_array11 


BIT_CTRL_ARRAY11 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_array11 [31:0] RW NA Oxfffffff | the write bit enable [31:0] of bit 
f control array11: 
0: allow to write to the corresponding 
bit 
1: forbit to write to the corresponding 
bit 


6.28.2.39 BIT_CTRL_ARRAY12 


0x00000098 BIT_CTRL_ARRAY12(OxFFFFFFFF) BIT_CTRL_ARRAY12 
BR [i i i ac Fe ca fet UE Ul i i i Fc 


Fs (Ea sel ac [PsN Ma HE 


bit_ctrl_array12 


bit_ctrl_array12 


Pe (Ea sae a eM Ma aH 


BIT_CTRL_ARRAY12 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_array12 [31: 0] RW NA Oxfffffff | the write bit enable [31:0] of bit 
f control array12: 
0: allow to write to the corresponding 
bit 
1: forbit to write to the corresponding 
bit 


6.28.2.40 BIT_CTRL_ARRAY13 


0x0000009C BIT_CTRL_ARRAY13(OxFFFFFFFF) BIT_CTRL_ARRAY13 
ea a re a Ele Se 


bit_ctrl_array13 


Maa i [i en E 


bit_ctrl_array13 


" 


BIT_CTRL_ARRAY13 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_array13 [31:0] RW NA Oxfffffff | the write bit enable [31:0] of bit 
f control array13: 
0: allow to write to the corresponding 
bit 
1: forbit to write to the corresponding 
bit 
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6.28.2.41 BIT_CTRL_ARRAY14 


0x000000A0 BIT_CTRL_ARRAY14(OxFFFFFFFF) BIT_CTRL_ARRAY14 
ba a i ee Pe Lf aU es ec eae 


bit_ctrl_array14 


bit_ctrl_array14 


BIT_CTRL_ARRAY14 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_array14 [31:0] RW NA Oxfffffff | the write bit enable [31:0] of bit 
f control array14: 
0: allow to write to the corresponding 
bit 
1: forbit to write to the corresponding 
bit 


6.28.2.42BIT_CTRL_ARRAY15 


0x000000A4 BIT_CTRL_ARRAY15(0xFFFFFFFF) BIT_CTRL_ARRAY15 
ESERE 


pii i a ac e a a He A A 


bit_ctrl_array15 


bit_ctrl_array15 


fe (Fs es FH 
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BIT_CTRL_ARRAY15 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_array15 [31: 0] RW NA Oxfffffff | the write bit enable [31:0] of bit 
f control array15: 
0: allow to write to the corresponding 
bit 
1: forbit to write to the corresponding 
bit 


6.29 PUB Control Register 


Base Addr Range Addr Map Description 


0x300E_0000 ~ Ox300E_FFFF PUB REG (64KB) 
0x3000_0000 ~ 0x3000_FFFF DMC Controller REG (64KB) 


6.29.1 PUB_ TOP PUB _AHB RF Register Address Map 
Base address: 0x300E0000 


Base address(Set Reg): 0x300E1000 


Base address(Clear Reg): 0Ox300E2000 


Offset RegName Short Description 

0x0000 BUSMON_CNT_START BUSMON_CNT_START 

0x0004 BUSMON_CFG BUSMON_CFG 

0x0008 DDR_EB DDR_EB 

oxo00c | DDR SOFT_RST DDR_SOFT_RST 

0x0010 | DISP_MM_MTX_MAIN_LPC DISP_MM_MTX_MAIN_LPC 

0x0014 | DISP_MM_MTX_GPV_LPC DISP_MM_MTX_GPV_LPC 

0x3000 | PUB_PORTS_REMAP_EN DMC_PORT_REMAP_EN 
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0x3090 PUB_DUMMY_REGO PUB_DUMMY_REGO 

0x3094 PUB_DUMMY_REG1 PUB_DUMMY_REG1 

0x30A0 DMC_DUMMY_REGO DMC_DUMMY_REGO 

0x30A4 DMC_DUMMY_REG1 DMC_DUMMY_REG1 

0x31A0 | DMC_EXT_LPCTRL_CFG DMC_EXT_LPCTRL_CFG 

0x31A4 | DMC_EXT_LPCTRL_SEQL DMC_EXT_LPCTRL_SEQL 

0x31A8 | DMC_EXT_LPCTRL_SEQH DMC_EXT_LPCTRL_SEQH 

0x31AC | DMC_EXT_LPCTRL_STEP DMC_EXT_LPCTRL_STEP 

0x31B0 QOS_SELECT QOS_SELECT 

0x31B4 | DMC_PORTS_MPU_SEL DMC_PORTS_MPU_SEL 

0x31B8 | DMC_PORTS MPU_SHARED_SEL DMC_PORTS_MPU_SHARED_SEL 

0x31BC | DMC_PORTS_MPU_SHARED_RID_MASK DMC_PORTS_MPU_SHARED_RID_MASK 
0x31CO | DMC_PORTS_MPU_SHARED_WID_MASK DMC_PORTS_MPU_SHARED_WID_ MASK 
0x31C4 | DMC_PORTS_MPU_SHARED_RID_VAL DMC_PORTS_MPU_SHARED_RID. VAL 
0x31C8 | DMC_PORTS_MPU_SHARED_WID_VAL DMC_PORTS_MPU_SHARED_WID_VAL 
0x31CC | DMC_PORTS_MPU_SHARED_RHIGH_ RANGE DMC_PORTS_ MPU_SHARED. RHIGH_ RANGE 
0x31D0 | DMC_PORTS_MPU_SHARED_RLOW_RANGE DMC_PORTS_MPU_SHARED. RLOW_RANGE 
0x31D4 | DMC_PORTS_MPU_SHARED_WHIGH_RANGE DMC_PORTS_MPU_SHARED_WHIGH_RANGE 
0x31D8 | DMC_PORTS_MPU_SHARED_WLOW_RANGE DMC_PORTS_MPU_SHARED_WLOW_RANGE 
0x31DC | DMC_PORTS_MPU_CHO_RID_MASK_VAL DMC_PORTS_MPU_CHO_RID_MASK_VAL 
0x31EO | DMC_PORTS_MPU_CHO_WID_MASK_VAL DMC_PORTS_MPU_CHO_WID_MASK_VAL 
0x31E4 | DMC_PORTS_MPU_CH1_RID_MASK_VAL DMC_PORTS_MPU_CH1_RID_MASK_VAL 
0x31E8 | DMC_PORTS_MPU_CH1_WID_MASK_VAL DMC_PORTS_MPU_CH1_WID_MASK_VAL 
0x31EC | DMC_PORTS_MPU_CH2_RID_MASK_VAL DMC_PORTS_MPU_CH2_RID_MASK_VAL 
0x31FO | DMC_PORTS_MPU_CH2_WID_MASK_VAL DMC_PORTS_MPU_CH2_WID_MASK_VAL 
0x31F4 | DMC_PORTS_MPU_CH3_RID_MASK_VAL DMC_PORTS_MPU_CH3_RID_MASK_VAL 
0x31F8 | DMC_PORTS_MPU_CH3_WID_MASK_VAL DMC_PORTS_MPU_CH3_WID_MASK_VAL 
0x31FC | DMC_PORTS_MPU_CH4_RID_MASK_VAL DMC_PORTS_MPU_CH4_RID_MASK_VAL 
0x3200 | DMC_PORTS_MPU_CH4_WID_MASK_VAL DMC_PORTS_MPU_CH4_WID_MASK_VAL 
0x3204 | DMC_PORTS_MPU_CH5_RID_MASK_VAL DMC_PORTS_MPU_CH5_RID_MASK_VAL 
0x3208 | DMC_PORTS_MPU_CH5_WID_MASK_VAL DMC_PORTS_MPU_CH5_WID_MASK_VAL 
0x320C | DMC_PORTS_MPU_CH6_RID_MASK_VAL DMC_PORTS_MPU_CH6_RID_MASK_VAL 
0x3210 | DMC_PORTS_MPU_CH6_WID_MASK_VAL DMC_PORTS_MPU_CH6_WID_MASK_VAL 
0x3214 | DMC_PORTS_MPU_CH7_RID_MASK_VAL DMC_PORTS_MPU_CH7_RID_MASK_VAL 
0x3218 | DMC_PORTS_MPU_CH7_WID_MASK_VAL DMC_PORTS_MPU_CH7_WID_MASK_VAL 
0x321C | DMC_PORT.MPU_CHO_RLOW_RANGE DMC_PORT_MPU_CHO_RLOW_RANGE 
0x3220 | DMC_PORT_MPU_CHO_WLOW_RANGE DMC_PORT_MPU_CHO_WLOW_RANGE 
0x3224 “| DMC_PORT_MPU_CH1_RLOW_RANGE DMC_PORT_MPU_CH1_RLOW_RANGE 
0x3228 | DMC_PORT_MPU_CH1_WLOW_RANGE DMC_PORT_MPU_CH1_WLOW_RANGE 
0x322C | DMC_PORT_MPU_CH2_RLOW_RANGE DMC_PORT_MPU_CH2_RLOW_RANGE 
0x3230 | DMC_PORT_MPU_CH2_WLOW_RANGE DMC_PORT_MPU_CH2_WLOW_RANGE 
0x3234 | DMC_PORT_MPU_CH3_RLOW_RANGE DMC_PORT_MPU_CH3_RLOW_RANGE 
0x3238 | DMC_PORT_MPU_CH3_WLOW_RANGE DMC_PORT_MPU_CH3_WLOW_RANGE 
0x323C | DMC_PORT_MPU_CH4_RLOW_RANGE DMC_PORT_MPU_CH4_RLOW_RANGE 
0x3240 | DMC_PORT_MPU_CH4_WLOW_RANGE DMC_PORT_MPU_CH4_WLOW_RANGE 
0x3244 | DMC_PORT_MPU_CH5_RLOW_RANGE DMC_PORT_MPU_CH5_RLOW_RANGE 
0x3248 | DMC_PORT_MPU_CH5_WLOW_RANGE DMC_PORT_MPU_CH5_WLOW_RANGE 
0x324C | DMC_PORT_MPU_CH6_RLOW_RANGE DMC_PORT_MPU_CH6_RLOW_RANGE 
0x3250 | DMC_PORT_MPU_CH6_WLOW_RANGE DMC_PORT_MPU_CH6_WLOW_RANGE 
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0x3254 | DMC_PORT_MPU_CH7_RLOW_RANGE DMC_PORT_MPU_CH7_RLOW_RANGE 
0x3258 | DMC_PORT_MPU_CH7_WLOW_RANGE DMC_PORT_MPU_CH7_WLOW_RANGE 
0x325C | DMC_PORT_MPU_CHO_RHIGH_ RANGE DMC_PORT_MPU_CHO_RHIGH_RANGE 
0x3260 | DMC_PORT_MPU_CHO_WHIGH_RANGE DMC_PORT_MPU_CHO_WHIGH_RANGE 
0x3264 | DMC_PORT_MPU_CH1_RHIGH_RANGE DMC_PORT_MPU_CH1_RHIGH_RANGE 
0x3268 | DMC_PORT_MPU_CH1_WHIGH_RANGE DMC_PORT_MPU_CH1_WHIGH_RANGE 
0x326C | DMC_PORT_MPU_CH2_RHIGH_RANGE DMC_PORT_MPU_CH2_RHIGH_RANGE 
0x3270 | DMC_PORT_MPU_CH2_WHIGH_RANGE DMC_PORT_MPU_CH2_WHIGH_RANGE 
0x3274 | DMC_PORT_MPU_CH3_RHIGH_RANGE DMC_PORT_MPU_CH3_RHIGH_RANGE 
0x3278 | DMC_PORT_MPU_CH3_WHIGH_RANGE DMC_PORT_MPU_CH3_WHIGH_RANGE 
0x327C | DMC_PORT_MPU_CH4_RHIGH_RANGE DMC_PORT_MPU_CH4_RHIGH_RANGE 
0x3280 | DMC_PORT_MPU_CH4_WHIGH_RANGE DMC_PORT_MPU_CH4_WHIGH_RANGE 
0x3284 | DMC_PORT_MPU_CH5_RHIGH_RANGE DMC_PORT_MPU_CH5_RHIGH_ RANGE 
0x3288 | DMC_PORT_MPU_CH5_WHIGH_RANGE DMC_PORT_MPU_CH5_WHIGH_RANGE 
0x328C | DMC_PORT_MPU_CH6_RHIGH_RANGE DMC_PORT_MPU_CH6_RHIGH. RANGE 
0x3290 | DMC_PORT_MPU_CH6_WHIGH_RANGE DMC_PORT_MPU_CH6_WHIGH_RANGE 
0x3294 | DMC_PORT_MPU_CH7_RHIGH_RANGE DMC_PORT_MPU_CH7_RHIGH_RANGE 
0x3298 | DMC_PORT_MPU_CH7_WHIGH_RANGE DMC_PORT_MPU_CH7_WHIGH_RANGE 
0x329C | DMC_MPU_VIO_ADDR DMC_MPU_VIO_ADDR 

0x32A0 | DMC_MPU_VIO_CMD DMC_MPU_VIO_CMD 

0x32A4 | DMC_MPU_VIO_USERID DMC_MPU_VIO_USERID 

0x32A8 DMC_REMAP_EN DMC_REMAP_EN 

0x32AC | DMC_PORTO_REMAP_ADDR_O DMC_PORTO_REMAP_ADDR_O 

0x32B0 | DMC_PORTO_REMAP_ADDR_1 DMC_PORTO_REMAP_ADDR_1 

0x32B4 | DMC_PORT1_REMAP_ADDR_O DMC_PORT1_REMAP_ADDR_O 

0x32B8 | DMC_PORT1_REMAP_ADDR_1 DMC_PORT1_REMAP_ADDR_1 

0x32BC | DMC_PORT2_REMAP_ADDR_O DMC_PORT2_REMAP_ADDR_O 

0x32C0 | DMC_PORT2_REMAP_ADDR_1 DMC_PORT2_REMAP_ADDR_1 

0x32C4 | DMC_PORT3_REMAP_ADDR_0 DMC_PORT3_REMAP_ADDR_O 

0x32C8 | DMC_PORT3_REMAP_ADDR_1 DMC_PORT3_REMAP_ADDR_1 

0x32CC | DMC_PORT4_REMAP_ADDR_O DMC_PORT4_REMAP_ADDR_O 

0x32D0 | DMC_PORT4_REMAP_ADDR_1 DMC_PORT4_REMAP_ADDR_1 

0x32D4 | DMC_PORT5_REMAP_ADDR_O DMC_PORT5_REMAP_ADDR_O 

0x32D8 | DMC_PORT5_REMAP_ADDR_1 DMC_PORT5_REMAP_ADDR_1 

0x32DC | DMC_PORT6_REMAP_ADDR_O DMC_PORT6_REMAP_ADDR_O 

0x32EO | DMC_PORT6_REMAP_ADDR_1 DMC_PORT6_REMAP_ADDR_1 

0x32E4 | DMC_MPU_DUMP_ADDR DMC_MPU_DUMP_ADDR 

0x32E8 | DMC_MPU_INT PUB_DMC_MPU_INT 

Ox32EC MEM_FW_INT PUB_MEM_FW_INT 

0x3300 DMC_URGENT_CTRL DMC_URGENT_CTRL 

0x3304 DMC_URGENT_THDO DMC_URGENT_THDO 

0x3308 DMC_URGENT_THD1 DMC_URGENT_THD1 

0x330C DMC_URGENT_THD2 DMC_URGENT_THD2 

0x3310 DMC_URGENT_THD3 DMC_URGENT_THD3 
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6.29.1.1 BUSMON_CNT_START 


Sh ill ld a al fala lad ld 
— 
re 
= 
Bai Se cl fe Ba a el et et e 

Hn Le ll Ol dB al a a a al a Ol 


i F 


E 


ie s/c 


BUSMON_CNT_START 


Field Name Type | Set/Clear | Reset Description 
Value 


| he Ep 
i 
PUB_BUSMON_CNT_START a ie busmon count start ( not used ) 


6.29.1.2 BUSMON_CFG 


0x00000004 BUSMON_CFG(0x03FF0000) BUSMON_CFG 
0x00001004 BUSMON_CFG SET BUSMON_CFG SET 
0x00002004 BUSMON_CFG CLR BUSMON_CFG CLR 


Pa sa (Uc ec a ini a a 
PUB PUB PUB PUB PUB PUB PUB 


Reserved 
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R ME 
e ee | 
M å = = Ch 
SSAA 


a r 


e E N 


BUSMON_CFG 


Field Name Type | Set/Clear | Reset Description 
Value 
Co Bi: NA Reserved 
men fa 


PUB _BUSMON6 EB RN A E con enable 
PUB_BUSMON5_EB ES oa esa enable 
PUB_BUSMON4_EB ia a busmon4 enable 


PUB _BUSMON3_EB 0x1 busmon3 enable 


PUB_BUSMON2_EB el il oa cell busmon?2 enable 


PUB BUSMON1 EB inl Ea ae busmon1 enable 
PUB BUSMONO_EB [16] | RW busmon0 enable 


reserved [15: NA Reserved 


7] 


e Ll ll a 
ol A I inc 
hl il bide 
kaS N ore 
aa ee 
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ee) 


6.29.1.3 DDR_EB 


0x00000008 DDR_EB(0x00000000) DDR_EB 
Ps (ie ed Ua Pic i Ec ein ed ed 


Reserved 


Type 


ci ic ache Fal Ga A A 


Reserved 


Field Name Type | Set/Clear | Reset Description 
Value 


6.29.1.4 DDR_SOFT_RST 
0x0000000C DDR_SOFT_RST(0x00000000) DDR_SOFT_RST 


E il (ee Dac ae ed 


Reserved 


Type 


Pa ieee ieee 


Reserved 


DDR_SOFT_RST 
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Field Name Type | Set/Clear | Reset Description 
Value 


6.29.1.5 DISP_MM_MTX_MAIN_MTX 


0x00000010 DISP_MM_MTX_MAIN_MTX(0x00000000) DISP_MM_MTX_MAIN_MTX 
esl cs [al al lL Un 


- 
fai 


ka 


ERRER Fl Fe Fe i el 


Main_lp_num 


DISP_MM_MTX_MAIN_MTX 


Field Name Type | Set/Clear | Reset Description 
Value 


a T at a ee 
mene 


MAIN_LP_FORCE ier e LPC a mode 
MAIN_LP_NUM [15:0] Oxffff | LPC count number 


6.29.1.6 DISP_MM_MTX_GPV_MTX 


0x00000014 DISP_MM_MTX_GPV_MTX(0x00000000) DISP_MM_MTX_GPV_MTX 
Fi fa Da ea VW a 


gpv epv 

Reserved | _lIp_ 
ar eb 
forc 
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gpv_lp_num 


i 


DISP_MM_MTX_GPV_MTX 


Field Name Type | Set/Clear | Reset Description 
Value 


C ish ae 
mene Ya | 


GPV_LP_FORCE ae LPC a mode 


GPV LP EB [16] LPC enable 


GPV_LP_NUM [15:0] Oxffff | LPC count number 


6.29.1.7 PUB_PORTS_REMAP_EN 


0x00003000 PUB_PORTS_REMAP_EN(0x00000000) PUB_PORTS_REMAP_EN 
Po a lesen ed el 


ai i Fe a R ee 


Reserved 


Type 


E E (ae ea 


a r | 
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PUB_PORTS_REMAP_EN 


Field Name Type | Set/Clear | Reset Description 
Value 


ic Li Poi 


PUB _PORT6_REMAP_EN PERE PUB port6 remap a 
PUB_PORT5 REMAP_EN ee ies PUB port5 remap enable 


re 
ae rn 
hice ll I led, se 
ll ho ee 
hence lll a 


6.29.1.8 PUB_DUMMY_REGO 


0x00003090 PUB_DUMMY_REGO(0x00000000) PUB_DUMMY_REGO 
fe (EF Ua Fle ea EREE 


PUB_DUMMY_REGO 


Type 


be ea fe ee eV Ue 


PUB_DUMMY_REGO 


PUB_DUMMY_REGO 


Field Name Type | Set/Clear | Reset Description 
Value 


PUB_DUMMY_REGO | [31: 0] eae a a DUMMY_REGO 
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6.29.1.9 PUB_DUMMY_REG1 


0x00003094 PUB_DUMMY_REGO(0x00000000) PUB_DUMMY_REGO 
ba i le Pel cea UR ea ch ee 


PUB_DUMMY_REG1 


Type RW 


ea a fe Fe Fa FF aH 
erp 


PUB_DUMMY_REG1 


Field Name Type | Set/Clear | Reset Description 
Value 


PUB_DUMMY_REG1 | [31: 0] M | DUMMY_REG1 


6.29.1.10 DMC_DUMMY_REGO 
0x000030A0 DMC_DUMMY_REGO(0x00000000) DMC_DUMMY_REGO 


baa i ce Ke Fic cc al al hed 


DMC_DUMMY_REGO 


Type RW 


Pe ile Fcc Fc Vel Wl el AA 


DMC_DUMMY_REGO 


DMC_DUMMY_REGO 
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aia 


DMC_DUMMY_REGO | [31: 0] ea ae Lae DUMMY_REGO 


6.29.1.11 DMC_DUMMY_REG1 


0x000030A4 DMC_DUMMY_REG1(0xFFFFO000) DMC_DUMMY_REG1 
Fs (fa Fa ce Fi Fc De Ee ee ies (Cd Ea fed 


DMC_DUMMY_REG1 


" 
ii Eee RC ia Ga 


DMC_DUMMY_REG1 


DMC_DUMMY_REG1 


Field Name Type | Set/Clear Reset Description 
Value 
DMC_DUMMY_REG1 OxffffO000 | DUMMY_REG1 
0] 


6.29.1.12 DMC_EXT_LPCTRL_CFG 


0x000031A0 DMC_EXT_LPCTRL_CFG(0x00000000) DMC_EXT_LPCTRL_CFG 
eis [el a a a el A 


Reserved 


Type 


EEEE EEE 


soft soft soft 
soft_cmd_fc 
Reserved soft_cmd_num Reserved erve 
_sel d a d |_st 
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DMC_EXT_LPCTRL_CFG 


Field Name Type | Set/Clear | Reset Description 
Value 
a | | | | S 
11 


iin 
a e p eee 
E a 
E a AA ar oa 
a S A L E E 
ee E, 


6.29.1.13 DMC_EXT_LPCTRL_SEQL 


0x000031A4 DMC_EXT_LPCTRL_SEQL(0x00000000) DMC_EXT_LPCTRL_SEQL 
ies cl sc Fc ice hl ie se Ua a A 


soft_cmd_seql 


Type 


ac Bl Ui ac a Ce ec a 


soft_cmd_seql 


DMC_EXT_LPCTRL_SEQL 


Field Name Type | Set/Clear | Reset Description 
Value 


soft_cmd_seql [31: 0] a a ae soft_dfs_cmd_seq[31:0] 
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6.29.1.14DMC_EXT_LPCTRL_SEQH 


0x000031A8 DMC_EXT_LPCTRL_SEQH(0x00000000) DMC_EXT_LPCTRL_SEQH 
a le Fe celal fea Ul ec He De 


soft_cmd_segh 


Type RW 


ea a fe FF FF A Hl 


soft_cmd_segh 


DMC_EXT_LPCTRL_SEQH 


Field Name Type | Set/Clear | Reset Description 
Value 


soft_cmd_seqh [31: 0] HL @ ie all soft_dfs_cmd_seq[63:32| 


6.29.1.15 DMC_EXT_LPCTRL_STEP 


0x000031AC DMC_EXT_LPCTRL_STEP(0x00000000) DMC_EXT_LPCTRL_STEP 
baa i ee Fe Vici cea el cl iE Sel Kd 


soft_cmd_step 


Type RW 


Pc il Fcc Fc Vel Ml i a (Dd 


soft_cmd_step 


DMC_EXT_LPCTRL_STEP 
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es ee ee ee hs 


ee eee 


6.29.1.16 QOS_SELECT 
0x000031B0 QOS_SELECT(0x00000007) QOS_SELECT 


Ba (ie fe Ua Pc Ec De in a ed 


Reserved 


Type 


i i acl Kc ali lS al Ee 


ggm pub wtlc 
o è 
Reserved S i sai 
s_se qos os_s 
l _sel el 


QOS_SELECT 


Field Name Type | Set/Clear | Reset Description 
Value 


an ne E 
ee eee 


6.29.1.17 DMC_PORTS_MPU_SEL 


0x000031B4 DMC_PORTS_MPU_SEL(0x00000000) DMC_PORTS_MPU_SEL 
cS Ue fea fs Fe Me a ca a fie 


Reserved DMC_PORTS_MPU_SEL 


Type RW 


Pe ae De ee 
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DMC_PORTS_MPU_SEL 


DMC_PORTS_MPU_SEL 


Field Name Type | Set/Clear | Reset Description 
Value 


en eee a bel ae a 


RF_MPU_PORT_EN | [8:1] ee e bit-1 for portO, bit-2 for port1... 


6.29.1.18 DMC_PORTS_MPU_SHARED_SEL 


0x000031B8 DMC_PORTS_MPU_SHARED_SEL(0x00000000) ah as D 
ea e a a el a sl E A 


Reserved 


Type 


a a a al ce a We a TR 
a = 


DMC_PORTS_MPU_SHARED_SEL 


Field Name Type | Set/Clear | Reset Description 
Value 


ye a 
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ee ee ee ee ee 
RF_MPU_SHARED_PORT [6:3] Pei MPU shared port 
RF_MPU_SHARED_USRID_SEL | [6:3] Pei. 4d MPU shared usser-id select 


RF_MPU_SHARED_SEL [6:3] ee ea ae MPU shared select 
RF_MPU_SHARED_EN [6:3] Peet MPU shared enable 


6.29.1.19 DMC_PORTS_MPU_SHARED_RID_MASK 


0x000031BC DIMC_PORTS_MPU_SHARED_RID_MASK(0xo0000000) | PMC-PORTS_MPU_SHARED 
_RID_MASK 
ee ee ee ea ee |e | 


DMC_PORTS_MPU_SHARED_RID_MASK 


Type RW 


B Es ca ce Vet Ke A a a Le 


DMC_PORTS_MPU_SHARED_RID_ MASK 


DMC_PORTS_MPU_SHARED_RID_MASK 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS. MPU_SHARED_RID_MASK aye ym Pe MPU shared RID mask 
0] 


6.29.1.20 DMC_PORTS_MPU_SHARED_WID_MASK 


0x000031C0 DMC_PORTS_MPU_SHARED_WID_MASK(0x00000000) a a 


piccaa ee a a A a 


DMC_PORTS_MPU_SHARED_WID_MASK 
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Pe Ec a Fa A 


DMC_PORTS_MPU_SHARED_WID_MASK 


i 


DMC_PORTS_MPU_SHARED_WID_MASK 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS_MPU_SHARED_WID_MASK aye ym Ph MPU shared WID mask 
0] 


6.29.1.21 DMC_PORTS_MPU_SHARED_RID_VAL 


0x000031C4 DMC_PORTS_MPU_SHARED_RID_VAL(0x00000000) iiie a 


EA FF A 


DMC_PORTS_MPU_SHARED_RID_VAL 


Type RW 


a a el 
ad a 5 


DMC_PORTS_MPU_SHARED_RID_VAL 


Field Name Type | Set/Clear | Reset Description 
Value 


DIMC_PORTS_MPU_SHARED_RID_VAL PE pP MPU shared RID valud 
0] 


6.29.1.22 DMC_PORTS_MPU_SHARED_WID_VAL 


0x000031C8 DMC_PORTS_MPU_SHARED_WID_VAL(0x00000000) DMC PORTS MPU SHARED 
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_WID_VAL 


ea ea Fi ee Ce ee Fn ed 


DMC_PORTS_MPU_SHARED_WID_VAL 


Type RW 


Fe oe Dc A Pe nl nea GE 


DMC_PORTS_MPU_SHARED_WID_VAL 


i 


DMC_PORTS_MPU_SHARED_WID_VAL 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS_MPU_SHARED_WID_VAL raw MPU shared WID value 
0] 


6.29.1.23 DMC_PORTS_MPU_SHARED_RHIGH_RANGE 


auagaasice DMC_PORTS_MPU_SHARED_RHIGH_RANGE(0x000000 | DMC_PORTS_MPU_SHARED 
00) _RHIGH_RANGE 
Pletal Fc fete a) (a fel FL ca 


DMC_PORTS_MPU_SHARED_RHIGH_RANGE 


Type RW 


Ee 
Oe eee 


DMC_PORTS_MPU_SHARED_RHIGH_RANGE 


Se eee 
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er a i) 


DMC_ ee MPU_SHARED_RHIGH_RANGE — NA MPU shared read 
high range 
6.29.1.24 DMC_PORTS_MPU_SHARED_RLOW_RANGE 


0000D DMC_PORTS_MPU_SHARED_RLOW_RANGE(0x000000 | DMC_PORTS_MPU_SHARED 
00) _RLOW_RANGE 


ca cdc a a ical a e A 


DMC_PORTS_MPU_SHARED_RLOW_RANGE 


Type 


Ea IEA a 
al M NO A 


DMC_PORTS_MPU_SHARED_RLOW_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS MPU SHARED _RLOW_RANGE | [31: | RW NA MPU shared read 
0] low range 


6.29.1.25 DMC_PORTS_MPU_SHARED_WHIGH_RANGE 


auannisine DMC_PORTS_MPU_SHARED_WHIGH_RANGE(0x00000 | DMC_PORTS_MPU_SHARED 
000) _WHIGH_RANGE 


eo eel Flea cl oa se i cd 


DMC_PORTS_MPU_SHARED_WHIGH_RANGE 


Type 


Se [Rs a8 [lc a nD a 


DMC_PORTS_MPU_SHARED_WHIGH_RANGE 
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DMC_PORTS_MPU_SHARED_WHIGH_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 


DMC_PORTS_ MPU_SHARED_WHIGH_RANGE | [31: | RW NA MPU shared write 
0] high range 
6.29.1.26 DMC_PORTS_MPU_SHARED_WLOW_RANGE 


aumnneaine DMC_PORTS_MPU_SHARED_WLOW_RANGE(0x00000 | DMC_PORTS_MPU_SHARED 
000) _WLOW_RANGE 
Pies fe [a fle ic ca Ue (a A 


DMC_PORTS_MPU_SHARED_WLOW_RANGE 


Type RW 


(ls eal Le ca ce A kc 


DMC_PORTS_MPU_SHARED_WLOW_RANGE 


DMC_PORTS_MPU_SHARED_WLOW_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS. MPU_SHARED_WLOW_RANGE | [31: | RW | NA MPU shared write 
0] low range 


6.29.1.27 DMC_PORTS_MPU_CHO_RID_MASK_VAL 


0x000031DC DMC_PORTS_MPU_CHO_RID_MASK_VAL(0x00000000) | PMC-PORTS_MPU_CHO_RID 
_MASK_VAL 
Dae ed (es ea A a a 


DMC_PORTS_MPU_CHO_RID_MASK_VAL 
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tk Fe fs (ic Da A 


DMC_PORTS_MPU_CHO_RID_MASK_VAL 


DMC_PORTS_MPU_CHO_RID_MASK_VAL 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS_MPU_CHO_RID_MASK_VAL [31:| RW | NA MPU channelo RID 
0] mask value 


6.29.1.28 DMC_PORTS_MPU_CHO_WID_MASK_VAL 


0x000031E0 DMC_PORTS_MPU_CHO_ ae MASK_VAL(0x00000000 | DMC_PORTS_MPU_CHO_WI 
D_MASK_VAL 
as (cl a Dic a i i a EA 


DMC_PORTS_MPU_CHO_WID_MASK_VAL 


Type 


BA (ed Fe (a fia ie Sa fe A Ua 


DMC_PORTS_MPU_CHO_WID_MASK_VAL 


DMC_PORTS_MPU_CHO_WID_MASK_VAL 


Field Name Type | Set/Clear | Reset Description 
Value 


DMC_PORTS MPU_CHO_WID_MASK_VAL | [31: | RW | NA MPU channel0 WID 
0] mask value 
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6.29.1.29 DMC_PORTS_MPU_CH1_RID_MASK_VAL 


0x000031E4 DIMC_PORTS_MPU_CH1_RID_MASK_VAL(0xo0000000) | PMC_PORTS_MPU_CH1_RID 
_MASK_VAL 
PE fa i Pic Ti ica a E 


DMC_PORTS_MPU_CH1_RID_MASK_VAL 


Type 


EERE 
Ea G 


DMC_PORTS_MPU_CH1_RID_MASK_VAL 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC PORTS MPU CH1 RID MASK VAL | [31:| RW | NA MPU channel1 RID 
0] mask value 


6.29.1.30 DMC_PORTS_MPU_CH1_WID_MASK_VAL 


0x000031E8 DMC_PORTS_MPU_CH1_' Ei MASK_VAL(0x00000000 | DMC_PORTS_MPU_CH1_WI 
D_MASK_VAL 


bea a ca iL a ise A en eae cd 


DMC_PORTS_MPU_CH1_WID_MASK_VAL 


Type 
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DMC_PORTS_MPU_CH1_WID_MASK_VAL 


DMC_PORTS_MPU_CH1_WID_MASK_VAL 
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Field Name Type | Set/Clear | Reset Description 
Value 


DMC_PORTS_ MPU_CH1_WID_MASK_VAL | [31: | RW | NA MPU channel1 WID 
0] mask value 
6.29.1.31 DMC_PORTS_MPU_CH2_RID_MASK_VAL 


0x000031EC DMC_PORTS_MPU_CH2_RID_MASK_VAL(0x00000000) | PMC_PORTS_MPU_CH2_RID 
_MASK_VAL 
Pe (isa fc el ioe (ce Ue [bce Vu (a a 


DMC_PORTS_MPU_CH2_RID_MASK_VAL 


Type 
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DMC_PORTS_MPU_CH2_RID_MASK_VAL 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS_MPU_CH2_RID_MASK_VAL | [31: | RW | NA MPU channel2 RID 
0] mask value 


6.29.1.32 DMC_PORTS_MPU_CH2_WID_MASK_VAL 


0x000031F0 DMC_PORTS_MPU_CH2_| ii MASK_VAL(0x00000000 | DMC_PORTS_MPU_CH2_WI 
D_MASK_VAL 
R ca ils Kc ie in ce al a ell 


DMC_PORTS_MPU_CH2_WID_MASK_VAL 


Type 
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DMC_PORTS_MPU_CH2_WID_MASK_VAL 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS_MPU_CH2_WID_MASK_VAL | [31:| RW | NA MPU channel2 WID 
0] mask value 


6.29.1.33 DMC_PORTS_MPU_CH3_RID_MASK_VAL 


0x000031F4 DMC_PORTS_MPU_CH3_RID_MASK_VAL(0x00000000) | P'MC-PORTS_MPU_CH3_RID 
_MASK_VAL 
(ee eae ea eae le 


DMC_PORTS_MPU_CH3_RID_MASK_VAL 


Type 
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DMC_PORTS_MPU_CH3_RID_MASK_VAL 


DMC_PORTS_MPU_CH3_RID_MASK_VAL 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS_MPU_CH3_RID_MASK_VAL | [31: | RW | NA MPU channel3 RID 
0] mask value 


6.29.1.34DMC_PORTS_MPU_CH3_WID_MASK_VAL 


0x000031F8 DMC_PORTS_MPU_CH3_ p MASK_VAL(0x00000000 | DMC_PORTS_MPU_CH3_WI 
D_MASK_VAL 


DMC_PORTS_MPU_CH3_WID_MASK_VAL 


isi (ied Fae Pinel RARE EAEE 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1408 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


Type RW 
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DMC_PORTS_MPU_CH3_WID_MASK_VAL 


DMC_PORTS_MPU_CH3_WID_MASK_VAL 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS_MPU_CH3_WID_MASK_VAL | [31:| RW | NA MPU channel3 WID 
0] mask value 


6.29.1.35 DMC_PORTS_MPU_CH4_RID_MASK_VAL 


0x000031FC DMC_PORTS_MPU_CH4_RID_MASK_VAL(0x00000000) RN ee a 
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DMC_PORTS_MPU_CH4_RID_MASK_VAL 


Type RW 
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DMC_PORTS_MPU_CH4_RID_MASK_VAL 


DMC_PORTS_MPU_CH4_RID_MASK_VAL 


Field Name Type | Set/Clear | Reset Description 
Value 


DMC_PORTS_ MPU_CH4 RID _MASK_VAL | [31: | RW | NA MPU channel4 RID 
0] mask value 
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6.29.1.36 DMC_PORTS_MPU_CH4_WID_MASK_VAL 


DMC_PORTS_MPU_CH4_| ee MASK_VAL(0x00000000 | DMC_PORTS_MPU_CH4_WI 
EPP PPP 


DMC_PORTS_MPU_CH4_WID_MASK_VAL 


Type 
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DMC_PORTS_MPU_CH4_WID_MASK_VAL 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC PORTS MPU CH4 WID MASK VAL | [31:] RW | NA MPU channel4 WID 
0] mask value 


6.29.1.37 DMC_PORTS_MPU_CH5_RID_MASK_VAL 


0x00003204 DMC_PORTS_MPU_CH5_RID_MASK_VAL(0x00000000) DMC-PO pipes e ae 5_RID 
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DMC_PORTS_MPU_CH5_RID_MASK_VAL 


Type 
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DMC_PORTS_MPU_CH5_RID_MASK_VAL 


DMC_PORTS_MPU_CH5_RID_MASK_VAL 
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Field Name Type | Set/Clear | Reset Description 
Value 


DMC_PORTS_ MPU_CH5 RID _MASK_VAL | [31: | RW | NA MPU channel5 RID 
0] mask value 
6.29.1.38 DMC_PORTS_MPU_CH5_WID_MASK_VAL 


DMC_PORTS_MPU_CH5_ ae MASK_VAL(0x00000000 | DMC_PORTS_MPU_CH5_WI 
PEP PPP PEEP EEE 


DMC_PORTS_MPU_CH5_WID_MASK_VAL 


Type 
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DMC_PORTS_MPU_CH5_WID_MASK_VAL 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS_MPU_CH5._WID_MASK_VAL | [31: | RW | NA MPU channel5 WID 
0] mask value 


6.29.1.39 DMC_PORTS_MPU_CH6_RID_MASK_VAL 


0x0000320C DIMC_PORTS_MPU_CH6_RID_MASK_VAL(0xo0000000) | DMC_PORTS_MPU_CH6_RID 
_MASK_VAL 
E ae Wea ce se ee UE a a Fd al 


DMC_PORTS_MPU_CH6_RID_MASK_VAL 


Type 
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DMC_PORTS_MPU_CH6_RID_MASK_VAL 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC PORTS MPU CH6 RID MASK VAL | [31:| RW | NA MPU channel6 RID 
0] mask value 


6.29.1.40 DMC_PORTS_MPU_CH6_WID_MASK_VAL 


0x00003210 DMC_PORTS_MPU_CH6_ Ei MASK_VAL(0x00000000 | DMC_PORTS_MPU_CH6_WI 
D_MASK_VAL 
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DMC_PORTS_MPU_CH6_WID_MASK_VAL 


Type 
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DMC_PORTS_MPU_CH6_WID_MASK_VAL 


DMC_PORTS_MPU_CH6_WID_MASK_VAL 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS_MPU_CH6_WID_MASK_VAL | [31: | RW | NA MPU channel6 WID 
0] mask value 


6.29.1.41 DMC_PORTS_MPU_CH7_RID_MASK_VAL 


0x00003214 DMC_PORTS_MPU_CH7_RID_MASK_VAL(0x00000000) DMC_pO PA ee a D 


DMC_PORTS_MPU_CH7_RID_MASK_VAL 
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Type 


DMC_PORTS_MPU_CH7_RID_MASK_VAL 


DMC_PORTS_MPU_CH7_RID_MASK_VAL 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC PORTS MPU CH7 RID MASK VAL | [31:| RW | NA MPU channel7 RID 
0] mask value 


6.29.1.42 DMC_PORTS_MPU_CH7_WID_MASK_VAL 


0x00003218 DMC_PORTS_MPU_CH7_| a MASK_VAL(0x00000000 | DMC_PORTS_MPU_CH7_WI 
D_MASK_VAL 
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DMC_PORTS_MPU_CH7_WID_MASK_VAL 


Type 
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DMC_PORTS_MPU_CH7_WID_MASK_VAL 


DMC_PORTS_MPU_CH7_WID_MASK_VAL 


Field Name Type | Set/Clear | Reset Description 
Value 


DMC_PORTS_ MPU_CH7_WID_MASK_VAL | [31: | RW | NA MPU channel7 WID 
0] mask value 
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6.29.1.43 DMC_PORTS_MPU_CH0O_RLOW_RANGE 


0x0000321C DMC_PORTS_MPU_CHO_RLOW_RANGE(0x00000000) | DMC-PORTS_MPU_CHO_RLO 
W_RANGE 
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DMC_PORTS_MPU_CHO_RLOW_RANGE 


Type RW 
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DMC_PORTS_MPU_CHO_RLOW_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS_MPU_CHO_RLOW_RANGE AN MPU channel0 read low 
0] range 


6.29.1.44DMC_PORTS_MPU_CH0_WLOW_RANGE 


0x00003220 DMC_PORTS_MPU_CHO_WLOW_RANGE(0x00000000) DM Skee 
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DMC_PORTS_MPU_CHO_WLOW_RANGE 


Type RW 
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DMC_PORTS_MPU_CHO_WLOW_RANGE 


DMC_PORTS_MPU_CHO_WLOW_RANGE 
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Field Name Type | Set/Clear | Reset Description 
Value 


DMC PORTS MPU CHO WLOW_ RANGE | (31: | RW | NA MPU channelO write low 
0] range 
6.29.1.45 DMC_PORTS_MPU_CH1_RLOW_RANGE 


0x00003224 DMC_PORTS_MPU_CH1_RLOW_RANGE(0x00000000) | PMC-PORTS_MPU_CH1_RLO 
W_RANGE 
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DMC_PORTS_MPU_CH1_RLOW_RANGE 


Type RW 
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DMC_PORTS_MPU_CH1_RLOW_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS_MPU_CH1_RLOW_RANGE a E MPU channell read low 
0] range 


6.29.1.46 DMC_PORTS_MPU_CH1_WLOW_RANGE 


0x00003228 DMC_PORTS_MPU_CH1_WLOW_RANGE(0x00000000) DMC_PORTS-MPU_CHI_WI. 
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DMC_PORTS_MPU_CH1_WLOW_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS_MPU_CH1_WLOW_RANGE aye ym Pe MPU channel! write low 
0] range 


6.29.1.47 DMC_PORTS_MPU_CH2_RLOW_RANGE 


0x0000322C DIMC_PORTS_MPU_CH2_RLOW_RANGE(0x00000000) | PMC-PORTS_MPU_CH2_RLO 
W_RANGE 
(ce ea ae eee 


DMC_PORTS_MPU_CH2_RLOW_RANGE 


Type RW 
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DMC_PORTS_MPU_CH2_RLOW_RANGE 


DMC_PORTS_MPU_CH2_RLOW_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC. PORTS. MPU_CH2_RLOW_RANGE al E MPU channel2 read low 
0] range 


6.29.1.48 DMC_PORTS_MPU_CH2_WLOW_RANGE 


0x00003230 DMC_PORTS_MPU_CH2_WLOW_RANGE(0x00000000) e mange 


DMC_PORTS_MPU_CH2_WLOW_RANGE 
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Type RW 
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DMC_PORTS_MPU_CH2_WLOW_RANGE 


DMC_PORTS_MPU_CH2_ WLOW_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS_MPU_CH2_WLOW_RANGE a Ko») MPU channel2 write low 
0] range 


6.29.1.49 DMC_PORTS_MPU_CH3_RLOW_RANGE 


0x00003234 DMC_PORTS_MPU_CH3_RLOW_RANGE(0x00000000) a  ae i a 
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DMC_PORTS_MPU_CH3_RLOW_RANGE 


Type RW 
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DMC_PORTS_MPU_CH3_RLOW_RANGE 


DMC_PORTS_MPU_CH3_RLOW_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 


DMC_PORTS_MPU_CH3_RLOW_RANGE aye yee MPU channel3 read low 
0] range 
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6.29.1.50 DMC_PORTS_MPU_CH3_WLOW_RANGE 
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DMC_PORTS_MPU_CH3_WLOW_RANGE 


Type RW 
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DMC_PORTS_MPU_CH3_WLOW_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS_MPU_CH3_WLOW_RANGE awe P) MPU channels write low 
0] range 


6.29.1.51 DMC_PORTS_MPU_CH4_RLOW_RANGE 


0x0000323C DMC_PORTS_MPU_CH4_RLOW_RANGE(0x00000000) ibe a4 p NS 
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DMC_PORTS_MPU_CH4_RLOW_RANGE 


Type RW 
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DMC_PORTS_MPU_CH4_RLOW_RANGE 


DMC_PORTS_MPU_CH4_RLOW_RANGE 
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Field Name Type | Set/Clear | Reset Description 
Value 


DMC PORTS MPU CH4 RLOW RANGE | [31: RW | NA MPU channel4 read low 
0] range 
6.29.1.52 DMC_PORTS_MPU_CH4_WLOW_RANGE 
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DMC_PORTS_MPU_CH4_WLOW_RANGE 
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DMC_PORTS_MPU_CH4_WLOW_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS_MPU_CH4._ WLOW_RANGE a a MPU channel4 write low 
0] range 


6.29.1.53 DMC_PORTS_MPU_CH5_RLOW_RANGE 


0x00003244 DMC_PORTS_MPU_CH5_RLOW_RANGE(0xo0000000) | DMC-PORTS_MPU_CH5_RLO 
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DMC_PORTS_MPU_CH5_RLOW_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS_MPU_CH5_RLOW_RANGE a P MPU channel5 read low 
0] range 


6.29.1.54 DMC_PORTS_MPU_CH5_WLOW_RANGE 


0x00003248 DMC_PORTS_MPU_CH5_WLOW_RANGE(0x00000000) DMCaPORIS_MPU_CH5_WL 
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DMC_PORTS_MPU_CH5_WLOW_RANGE 


DMC_PORTS_MPU_CH5_ WLOW_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS_MPU_CH5_WLOW_RANGE a a a MPU channel5 write low 
0] range 


6.29.1.55 DMC_PORTS_MPU_CH6_RLOW_RANGE 
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Type RW 
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DMC_PORTS_MPU_CH6_RLOW_RANGE 


DMC_PORTS_MPU_CH6_RLOW_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS_MPU_CHo_RLOW_RANGE yey Ly MPU channelo read low 
0] range 


6.29.1.56 DMC_PORTS_MPU_CH6_WLOW_RANGE 
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DMC_PORTS_MPU_CH6_WLOW_RANGE 


Type RW 
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DMC_PORTS_MPU_CH6_WLOW_RANGE 


DMC_PORTS_MPU_CH6_WLOW_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 


DMC_PORTS_MPU_CH6_WLOW_RANGE aye ym Pe MPU channel6 write low 
0] range 
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6.29.1.57 DMC_PORTS_MPU_CH7_RLOW_RANGE 
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Type RW 
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DMC_PORTS_MPU_CH7_RLOW_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS_MPU_CH7_RLOW_RANGE aye fh MPU channel? read low 
0] range 


6.29.1.58 DMC_PORTS_MPU_CH7_WLOW_RANGE 
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Type RW 
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DMC_PORTS_MPU_CH7_WLOW_RANGE 


DMC_PORTS_MPU_CH7_WLOW_RANGE 
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Field Name Type | Set/Clear | Reset Description 
Value 


DMC PORTS MPU CH7 WLOW_ RANGE | (31: | RW | NA MPU channel? write low 
0] range 
6.29.1.59 DMC_PORTS_MPU_CHO0O_RHIGH_RANGE 


0x0000325C DMC_PORTS_MPU_CHO_RHIGH_RANGE(0x00000000) DMC_PORTS_MPU_CHO_RHI 
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DMC_PORTS_MPU_CHO_RHIGH_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS_MPU_CHO._RHIGH_RANGE a a a MPU channel read high 
0] range 


6.29.1.60 DMC_PORTS_MPU_CHO_WHIGH_RANGE 
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DMC_PORTS_MPU_CHO_WHIGH_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS_ MPU_CHO_WHIGH_RANGE | [31: | RW. | NA MPU channel0 write 
0] high range 


6.29.1.61 DMC_PORTS_MPU_CH1_RHIGH_RANGE 
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DMC_PORTS_MPU_CH1_RHIGH_RANGE 


DMC_PORTS_MPU_CH1_RHIGH_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS_MPU_CH1_RHIGH_RANGE a a a MPU channel1 read high 
0] range 


6.29.1.62 DMC_PORTS_MPU_CH1_WHIGH_RANGE 
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Type RW 


BE ae a ica Lica (VP 


DMC_PORTS_MPU_CH1_WHIGH_RANGE 


DMC_PORTS_MPU_CH1_WHIGH_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS MPU_CH1_ WHIGH_ RANGE | [31: | RW NA MPU channel1 write 
0] high range 


6.29.1.63 DMC_PORTS_MPU_CH2_RHIGH_RANGE 


0x0000326C DMC_PORTS_MPU_CH2_RHIGH_RANGE(0x00000000) b a e oe 


Pe i Deal eal a ia ca 


DMC_PORTS_MPU_CH2_RHIGH_RANGE 


Type RW 


asa [ic ic Fe Pls FU a a Fl 


DMC_PORTS_MPU_CH2_RHIGH_RANGE 


DMC_PORTS_MPU_CH2_RHIGH_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 


DMC PORTS MPU CH2 RHIGH RANGE EP P MPU channel? read high 
0] range 
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6.29.1.64 DMC_PORTS_MPU_CH2_WHIGH_RANGE 


0x00003270 DMC_PORTS_MPU_CH2_WHIGH_RANGE(0x00000000) DMC_PORTS_MPU_CH2_WH 
IGH_RANGE 
Ba a Pa ie 


DMC_PORTS_MPU_CH2_WHIGH_RANGE 


Type RW 


fs (a a ce VE ea ie 
E O N 


DMC_PORTS_MPU_CH2_WHIGH_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS_MPU_CH2_WHIGH_RANGE | [31:| RW | NA MPU channel2 write 
0] high range 


6.29.1.65 DMC_PORTS_MPU_CH3_RHIGH_RANGE 


0x00003274 DMC_PORTS_MPU_CH3_RHIGH_RANGE(0x00000000) E r 


a a cai a a Ul cali ad 


DMC_PORTS_MPU_CH3_RHIGH_RANGE 


Type RW 


(as [ine a Fk LUA a lV Ha 


DMC_PORTS_MPU_CH3_RHIGH_RANGE 


DMC_PORTS_MPU_CH3_RHIGH_RANGE 
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Field Name Type | Set/Clear | Reset Description 
Value 


DMC PORTS MPU CH3 RHIGH RANGE | [31;] RW | NA MPU channels read high 
0] range 
6.29.1.66 DMC_PORTS_MPU_CH3_WHIGH_RANGE 


0x00003278 DMC_PORTS_MPU_CH3_WHIGH_RANGE(0x00000000) DMC_PORTS_MPU_CH3_WH 
IGH_RANGE 
cae a ise) lc a ia 


DMC_PORTS_MPU_CH3_WHIGH_RANGE 


Type RW 


Sa i Fa LA al a ed 
ici NNA S 
" 


DMC_PORTS_MPU_CH3_WHIGH_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS_MPU_CH3._WHIGH_RANGE | [31: | RW | NA MPU channel3 write 
0] high range 


6.29.1.67 DMC_PORTS_MPU_CH4_RHIGH_RANGE 


0x0000327C DMC_PORTS_MPU_CH4_RHIGH_RANGE(0x00000000) DMC_PORTS_MPU_CH4_RHI 
GH_RANGE 
EER a ce el il ciel A 


DMC_PORTS_MPU_CH4_RHIGH_RANGE 


Type RW 


is ce i cic LC (a i MP 
cc (I 
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DMC_PORTS_MPU_CH4_RHIGH_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS_MPU_CH4_RHIGH_RANGE S P MPU channel4 read high 
0] range 


6.29.1.68 DMC_PORTS_MPU_CH4_WHIGH_RANGE 


0x00003280 DMC_PORTS_MPU_CH4_WHIGH_RANGE(0x00000000) DMCAPORTS_MPU_CH4_WH 
IGH_RANGE 
a ie a Ll A A en a 


DMC_PORTS_MPU_CH4_WHIGH_RANGE 


Type RW 


Ma ia a sel ee EE A ee 


DMC_PORTS_MPU_CH4_WHIGH_RANGE 


DMC_PORTS_MPU_CH4_WHIGH_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS_MPU_CH4_WHIGH_RANGE | [31: | RW | NA MPU channel4 write 
0] high range 


6.29.1.69 DMC_PORTS_MPU_CH5_RHIGH_RANGE 


0x00003284 DMC_PORTS_MPU_CH5_RHIGH_RANGE(0x00000000) ace 


DMC_PORTS_MPU_CH5_RHIGH_RANGE 


isi (ed Fae Fil  ic  c RAEES 
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Type RW 


Ba a ics Lic a bl a i Ve A 


DMC_PORTS_MPU_CH5_RHIGH_RANGE 


DMC_PORTS_MPU_CH5_RHIGH_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS_MPU_CH5_RHIGH_RANGE aye KI MPU channel5 read high 
0] range 


6.29.1.70 DMC_PORTS_MPU_CH5_WHIGH_RANGE 


0x00003288 DMC_PORTS_MPU_CH5_WHIGH_RANGE(0x00000000) i i e i 


Pa Deacon (2 sal ca ca 


DMC_PORTS_MPU_CH5_WHIGH_RANGE 


Type RW 


ea ee ee i eg Ee 


DMC_PORTS_MPU_CH5_WHIGH_RANGE 


DMC_PORTS_MPU_CH5_WHIGH_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 


DMC_PORTS_MPU_CH5_WHIGH_RANGE | [31: | RW | NA MPU channel5 write 
0] high range 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1429 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


6.29.1.71 DMC_PORTS_MPU_CH6_RHIGH_RANGE 


0x0000328C DMC_PORTS_MPU_CH6_RHIGH_RANGE(0x00000000) DMC_PORTS_MPU_CH6_RHI 
GH_RANGE 
Ba ii Wc i ie a 


DMC_PORTS_MPU_CH6_RHIGH_RANGE 


Type RW 


re ye fd ee [Ee 
ai rv, 


DMC_PORTS_MPU_CH6_RHIGH_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC PORTS MPU CH6 RHIGH RANGE PIE P) MPU channel6 read high 
0] range 


6.29.1.72 DMC_PORTS_MPU_CH6_WHIGH_RANGE 


0x00003290 DMC_PORTS_MPU_CH6_WHIGH_RANGE(0x00000000) ee 


bee a ec a a a (el ea Fe ia ed 


DMC_PORTS_MPU_CH6_WHIGH_RANGE 


Type RW 


(ms [ine a [FLL eV sn Ha 


DMC_PORTS_MPU_CH6_WHIGH_RANGE 


DMC_PORTS_MPU_CH6_WHIGH_RANGE 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1480 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC7731E Design Specification 


Field Name Type | Set/Clear | Reset Description 
Value 


DMC_PORTS_MPU_CH6_WHIGH_RANGE | [31: | RW | NA MPU channel6 write 
0] high range 
6.29.1.73 DMC_PORTS_MPU_CH7_RHIGH_RANGE 


0x00003294 DMC_PORTS_MPU_CH7_RHIGH_RANGE(0x00000000) DMC_PORTS_MPU_CH7_RHI 
GH_RANGE 
cae se i sa aa i 


DMC_PORTS_MPU_CH7_RHIGH_RANGE 


Type RW 


fs FL a a A A 
ici NNR S 
" 


DMC_PORTS_MPU_CH7_RHIGH_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS_MPU_CH7_RHIGH_RANGE a a a MPU channel7 read high 
0] range 


6.29.1.74 DMC_PORTS_MPU_CH7_WHIGH_RANGE 


0x00003298 DMC_PORTS_MPU_CH7_WHIGH_RANGE(0x00000000) DMC_PORTS_MPU_CH7_WH 
IGH_RANGE 
ER lea cd es cea lice ie A 


DMC_PORTS_MPU_CH7_WHIGH_RANGE 


Type RW 


ies ce Fc [al Fa a a E 
ci (ccc 
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DMC_PORTS_MPU_CH7_WHIGH_RANGE 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTS_ MPU_CH7_WHIGH_RANGE | [31: | RW. | NA MPU channel7 write 
0] high range 


6.29.1.75 DMC_MPU_VIO_ADDR 
0x0000329C DMC_MPU_VIO_ADDR(0x00000000) DMC_MPU_VIO_ADDR 


Ri a il (cl ea e a Fl sce a (Ui UU 


DMC_MPU_VIO_ADDR 


Type RW 


Psa (ES Fa a [a eR (a 


DMC_MPU_VIO_ ADDR 


DMC_MPU_VIO_ADDR 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_MPU_VIO_ADDR a A MPU vio address 
0] 


6.29.1.76 DMC_MPU_VIO_ADDR 
0x0000329C DMC_MPU_VIO_ADDR(0x00000000) DMC_MPU_VIO_ADDR 


fe Pec ce a Ka i cll Gc Fal 


DMC_MPU_VIO_ADDR 
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et Fis (eV A 


DMC_MPU_VIO_ADDR 


DMC_MPU_VIO_ADDR 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_MPU_VIO_ADDR C YP MPU vio address 
0] 


6.29.1.77 DMC_MPU_VIO_CMD 


0x000032A0 DMC_MPU_VIO_CMD(0x00000000) DMC_MPU_VIO_CMD 
a a a eee eee eee 


DMC_MPU_VIO_CMD 


Type RW 


B i Fe PH Fcc a AEA 


DMC_MPU_VIO_CMD 


DMC_MPU_VIO_CMD 


Field Name Type | Set/Clear | Reset Description 
Value 


DMC_MPU_VIO_CMD | [31: 0] eee Se ee S| MPU vio command 
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6.29.1.78 DMC_MPU_VIO_USERID 


0x000032A4 DMC_MPU_VIO_USERID(0x00000000) DMC_MPU_VIO_USERID 
bc (i ee cle fet UG a 


Reserved 


Type 


j i fe Fe ai 
Zl 
k = = UN 


DMC_MPU_VIO_USERID 


Field Name Type | Set/Clear | Reset Description 
Value 


E Dg P O 


O la MIPU vio user- oe 


6.29.1.79 DMC_REMAP_EN 


0x000032A8 DMC_REMAP_EN(0x00000000) DMC_REMAP_EN 
[us Deca Mc Dic cel sl el cl ese cdl 


Reserved 


Type 


fee ea ea a A 
kaa 


DMC_REMAP_EN 
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Field Name Type | Set/Clear | Reset Description 
Value 


Ce a ia Tt ass 


14] 


nn pe DMC remap a 
o} 
6.29.1.80 DMC_PORTO_REMAP_ADDR_0O 


0x000031AC DIMC_PORTO_REMAP_ADDR_0(0x00000000) PME Aaa, 
PEP PEPE EPP PEEP 


DMC_PORTO_REMAP_ADDR_O 


Type 


ae i Fel Fc DV Un eal il i a De a 


DMC_PORTO_REMAP_ADDR_O 


= 


DMC_PORTO_REMAP_ADDR_O 


Field Name Bit | Type | Set/Clear | Reset Description 
Value 
DMC_PORTO_REMAP_ADDR_O EA Remap0 address for portO 
0] 


6.29.1.81 DMC_PORTO_REMAP_ADDR_1 


0x000031B0 DMC_PORTO_REMAP_ADDR_1(0x00000000) DME PORTO. es ADDR 
prere 


DMC_PORTO_REMAP_ADDR_1 


Type 


pi a Fc a A a A 
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DMC_PORTO_REMAP_ADDR_1 


DMC_PORTO_REMAP_ADDR_1 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORTO_REMAP_ADDR_1 EA Remap1 address for portO 
0] 


6.29.1.82 DMC_PORT1_REMAP_ADDR_0 


0x000031B4 DMC_PORT1_REMAP_ADDR_0(0x00000000) DMG_PORT1_ i ZADDR 
PEP PPP PPE PEEP PEE 


DMC_PORT1_REMAP_ADDR_O 


Type 


ee a 


DMC_PORT1_REMAP_ADDR_O 


DMC_PORT1_REMAP_ADDR_O 


Field Name Type | Set/Clear | Reset Description 
Value 


DMC_PORT1_REMAP_ADDR_O a A RemapoO address for port1 
0] 


6.29.1.83 DMC_PORT1_REMAP_ADDR_1 


0x000031B8 DMC_PORT1_REMAP_ADDR_1(0x00000000) EES ORAS reenchonn 
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DMC_PORT1_REMAP_ADDR_1 


Type 


DMC_PORT1_REMAP_ADDR_1 


(a i (Fi a Hi a Wr UE fe 


DMC_PORT1_REMAP_ADDR_1 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORT1_REMAP_ADDR_1 ay ye AANA Remap1 address for port1 
0] 


6.29.1.84 DMC_PORT2_REMAP_ADDR_0 


0x000031BC DMC_PORT2_REMAP_ADDR_0(0x00000000) ii loa 
EPP EP EE EPEEEEEE 


DMC_PORT2_REMAP_ADDR_O 


Type 


ee Fe ee ee a a E a 


DMC_PORT2_REMAP_ADDR_O 


DMC_PORT2_REMAP_ADDR_O 


Field Name Type | Set/Clear | Reset Description 
Value 
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DMC_PORT2_REMAP_ADDR_O [31: a Remap0 address for port2 
0] 
6.29.1.85 DMC_PORT2_REMAP_ADDR_1 


0x000031C0 DMC_PORT2_REMAP_ADDR_1(0x00000000) a i 
PEP PPP EPP PPP 


DMC_PORT2_REMAP_ADDR_1 


Type 


BoA a Ue Ue a Wa E E A 


DMC_PORT2_REMAP_ADDR_1 


" 


DMC_PORT2_REMAP_ADDR_1 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORT2_REMAP_ADDR_1 AE Remap1 address for port2 
0] 


6.29.1.86 DMC_PORT3_REMAP_ADDR_0 


0x000032C4 DMC_PORT3_REMAP_ADDR_0(0x00000000) pyc PORT ii ADDR 
prere 


DMC_PORT3_REMAP_ADDR_O 


Type 


ibs Res ca Hac a E a a 
Fs (Ri 
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DMC_PORT3_REMAP_ADDR_O 


Field Name Type | Set/Clear | Reset Description 
Value 


DMC_PORT3_REMAP_ADDR_O a r Remap0 address for port3 
0] 
6.29.1.87 DMC_PORT3_REMAP_ADDR_1 


0x000032C8 DMC_PORT3_REMAP_ADDR_1(0x00000000) DMC PORTS AEN 
PEP PPP EPP PPP 


DMC_PORT3_REMAP_ADDR_1 


Type 


Bele (ea Ua La al ce a E E 
ici NA 
| 


DMC_PORT3_REMAP_ADDR_1 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORT3_REMAP_ADDR_1 aye A Remap1 address for port3 
0] 


6.29.1.88 DMC_PORT4_REMAP_ADDR_0 


0x000032CC DMC_PORT4_REMAP_ADDR_0(0x00000000) DMC_PORT4_ ee ADDR 
PEP PPP PP PPE PPE 


DMC_PORT4_REMAP_ADDR_O 
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DMC_PORT4_REMAP_ADDR_O 


i 


DMC_PORT4_REMAP_ADDR_O 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORT4_REMAP_ADDR_O a T Remapo address for port4 
0] 


6.29.1.89 DMC_PORT4_REMAP_ADDR_1 


0x000032D0 DMC_PORT4_REMAP_ADDR_1(0x00000000) DMC PORTA- oe ADDR 


PEELE 


DMC_PORT4_REMAP_ADDR_1 


Type 


a EARNEANAE 
ee O 


DMC_PORT4_REMAP_ADDR_1 


Field Name Type | Set/Clear | Reset Description 
Value 


DMC_PORT4_REMAP_ADDR_1 ape ye Pf Remap 1 address for port4 
0] 


6.29.1.90 DMC_PORT5_REMAP_ADDR_0 


0x000032D4 DMC_PORT5_REMAP_ADDR_0(0x00000000) DMC PORTS REMAP ADDR 
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DMC_PORT5_REMAP_ADDR_O 


Baa Fi ee Fe Fc Fn Ud 


Type 


Fe a Dc A Pe fn EA a A S EA 


DMC_PORT5_REMAP_ADDR_O 


i 


DMC_PORT5_REMAP_ADDR_O 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORT5_REMAP_ADDR_O a) AN Remapo address for port5 
0] 


6.29.1.91 DMC_PORT5_REMAP_ADDR_1 


0x000032D8 DMC_PORT5_REMAP_ADDR_1(0x00000000) ee ear 
PEP PPP EEE PPP 


DMC_PORT5_REMAP_ADDR_1 


Type 


a a ea 
er a eee 


DMC_PORT5_REMAP_ADDR_1 
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eb 


DMC_ a REMAP_ADDR_1 re Remap1 address for port5 
6.29.1.92 DMC_PORT6_REMAP_ADDR_0 


0x000032DC DIMC_PORT6_REMAP_ADDR_0(0x00000000) ee eee ee 


EP PPP EEE EEE EEE 


DMC_PORT6_REMAP_ADDR_O 


Type 


C ce ia ic i TS i a a 
a (M NAY 


DMC_PORT6_REMAP_ADDR_O 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_PORT6_REMAP_ADDR_O aye ye RemapoO address for port6 
0] 


6.29.1.93 DMC_PORT6_REMAP_ADDR_1 


0x000032E0 DMC_PORT6_REMAP_ADDR_1(0x00000000) PME PORTS. nii ADDR 


PEP PPP PEPE PPP 


DMC_PORT6_REMAP_ADDR_1 


Type 


Se a [el ec a DS es 


DMC_PORT6_REMAP_ADDR_1 
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DMC_PORT6_REMAP_ADDR_1 


Field Name Type | Set/Clear | Reset Description 
Value 


DMC_PORT6_REMAP_ADDR_1 aye yh Pe Remap1 address for port6 
0] 


6.29.1.94 DMC_MPU_DUMP_ADDR 


0x000032E4 DMC_MPU_DUMP_ADDR(0x00000000) DMC_MPU_DUMP_ADDR 
ee ed ea ie | ee 


DMC_MPU_DUMP_ADDR 


Type RW 


Brae [cc Pc Fase Ll nl (ta A 


DMC_MPU_DUMP_ADDR 


e 


DMC_MPU_DUMP_ADDR 


Field Name Type | Set/Clear | Reset Description 
Value 
DMC_MPU_DUMP_ADDR aye E MPU dump address 
0] 


6.29.1.95 DMC_MPU_INT 


0x000032E8 DMC_MPU_INT(0x00000000) DMC_MPU_INT 
fi i ic l(a (al Re il eal 


Reserved 
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m o 


A = = 


DMC_MPU_INT 


Field Name Type | Set/Clear | Reset Description 
Value 


ji Pt LC 
4 


GM ll al Gn 
Inia Lal all bl Wa 
banal Lal el ad ce 
ee O 


6.29.1.96 MEM_FW_INT 
0x000032EC MEM_FW_INT(0x00000000) MEM_FW_INT 


eee a A a cl Rd aU ill 


Reserved 


Type 


See ee eee 


- T 


a 
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MEM_FW_INT 


Field Name Type | Set/Clear | Reset Description 
Value 
Pe ot 
4 


ee ee E 
Lee il lI LA i 
bn ll al la IE lacs”, 
a er 


6.29.1.97 DMC_URGENT_CTRL 


0x00003300 DMC_URGENT_CTRL(0x00000000) DMC_URGENT_CTRL 
Pe a ee Pi Pc fe ea Cl Ua ie ee ca ad 


Reserved 


Type 


Ga i (Ue 8 ll (a 


urge f urge | urge | urge | urge | urge | urge | urge 

nte f| nef nt_e | nt_e | nt_e | nte | nte f| nte 

Reserved sync f sync he bic ae be he be he 
-ack hn5 hn4 hn3 hn2 


DMC_URGENT_CTRL 


Field Name Type | Set/Clear | Reset Description 
Value 
reserved [31: NA Reserved 
10] 
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6.29.1.98 DMC_URGENT_THDO 


0x00003304 DMC_URGENT_THDO(0x00000000) DMC_URGENT_THDO 
Pc i Fi ch Es) 
i a a a T 


| Name | aw_high_thd_chnO aw_low_thd_chnO ar_high_thd_chnO ar_low_thd_chnO 


DMC_URGENT_THDO 


Field Name Type | Set/Clear | Reset Description 
Value 


aw [eee | thd_chn1 al 28] aw eee thd_chn1 


a on 24] t Danaa 
ar_high_thd_chn1 [23:20] EDLE ar_high_thd_chn1 


ne L a a E 
e hae! ll ba AO A 
ee 
bese ol aA a NS 
e IE al A 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1446 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


6.29.1.99 DMC_URGENT_THD1 


BO ac a a ee ce ea 
ee a 
ce ee a 


| aw_high_thd_chn2 aw_low_thd_chn2 ar_high_thd_chn2 ar_low_thd_chn2 


Type 


DMC_URGENT_THD1 


Field Name Type | Set/Clear | Reset Description 
Value 


eer ers —— 
a LE 
ll I e 
lh ED a 
fecal be dl Le AM er 
ee a a e 
e Ll lb A 


6.29.1.100 DMC_URGENT_THD2 
0x00003304 DMC_URGENT_THD2(0x00000000) DMC_URGENT_THD2 


ka aw_high_thd_chn5 aw_low_thd_chn5 ar_high_thd_chn5 ar_low_thd_chn5 


aw_high_thd_chn4 aw_low_thd_chn4 ar_high_thd_chn4 ar_low_thd_chn4 
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Type 


DMC_URGENT_THD2 


Field Name Type | Set/Clear | Reset Description 
Value 


RW aw eee | | thd_chn5 

aw_low_thd_chn5 [27:24] —— 
enor er rns 
ic | a (a 
bedentn A Led ll Sle 
ee ee ee 
Len ia ll A Ge en 
fe [ake | 


6.29.1.101 DMC_URGENT_THD3 
0x00003304 DMC_URGENT_THD3(0x00000000) DMC_URGENT_THD3 


om aw_high_thd_chn7 aw_low_thd_chn7 ar_high_thd_chn7 ar_low_thd_chn7 
ee | aw_high_thd_chn6 aw_low_thd_chn6 ar_high_thd_chn6 ar_low_thd_chn6 


Type 


DMC_URGENT_THD3 


Field Name Type | Set/Clear | Reset Description 
Value 
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bl Ld al a A aad 
a eee 
ll a 
i ie! lel bl le A 


aw_high_thd_chn6 [15:12] | RW Pe ie aw_high_thd_chn6 


aw_low_thd_chn6 [11:8] | RW NA aw_low_thd_chn6 


ar_high_thd_chn6 [7:4] Ee a al ar_high_thd_chn6 
ar_low_thd_chn6 [3:0] LALA ar_low_thd_chn6 


6.29.2 DMC_TOP_AHB_RF Register Address Map 


6.29.2.1 Memory map 


General Control Registers: 


Offset Address | Default Description 
Value 


hair eee nd 


0x0020 0x000026D0 | DMC_CFGO_ACHx DMC AXI channel x 
configuration register 

+AX|_chn_no*8 

0x0024 0x00000050 | DMC_CFG1_ACHx DMC AXI channel x 
configuration register 

+AXI_chn_no*8 

0x0070 — 0x00000000 | Reserved 

0x009C 


Gam Keeani oe STSO | status 


aE Easan a 
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Ox00A8 Ox80FDOOFF | DMC_STS2 
ee Ox807FOOFF | DMC_STS3 | 


os BO — Ox00000000 | Reserved 
Ox00BC 


Ox00CO 0x0055C040 | DMC_STSO_ACHx DMC AXI channel x status 
+AXI_chn_no*4 


Note: AXI_chn_no takes chip architecture as reference. 


DMEM Control Registers: 


Offset Address Default Description 
Value 


haa aac E 
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OOo T ee T 


BIST Control Registers: 


Offset Address | Default Description 
Value 
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DMEM Timing Registers: 


Offset Address Default Description 
Value 

0x0200 0x24090809 | DMC_DTMGO_FO DMC DMEM timing config 
registers 

0x0204 0x02080802 | DMC_DTMG1_FO DMC DMEM timing config 
registers 

0x0208 0x34202c38 | DMC_DTMG2_FO DMC DMEM timing config 
registers 

0x020C 0x35021411 | DMC_DTMG3_FO DMC DMEM timing config 
registers 

0x0210 0x000c0403. | DMC_DTMG4_FO DMC DMEM timing config 
registers 


0x0214 0x00000000 | DMC_DTMGS5_FO DMC DMEM timing config 
registers 

0x0218 0x00000000 | DMC_DTMG6_FO DMC DMEM timing config 
registers 

0x021C 0x00000000 | DMC_DTMG7_FO DMC DMEM timing config 
registers 

0x0220 0x00000000 | DMC_DTMG8 FO DMC DMEM timing config 
registers 

0x0224 0x00000000 | DMC_DTMG9_FO DMC DMEM timing config 
registers 

0x0228 0x00000000 | DMC_DTMG10 FO DMC DMEM timing config 
registers 

0x022C 0x20801004 | DMC_DTMG11 FO DMC DMEM timing config 
registers 
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0x0230 Ox00000000 | DMC_DTMG12_F0 DMC DMEM timing config 
registers 

0x0234 Ox00000000 | DMC_DTMG13_F0 DMC DMEM timing config 
registers 


0x0240 0x24070607 | DMC_DTMGO_F1 DMC DMEM timing config 
registers 

0x0244 0x02070702 | DMC_DTMG1_F1 DMC DMEM timing config 
registers 

0x0248 0x2c20242f DMC_DTMG2_F1 DMC DMEM timing config 
registers 

0x024C 0x3502110e | DMC_DTMG3_F1 DMC DMEM timing config 
registers 

0x0250 0x00a00302 | DMC_DTMG4_F1 DMC DMEM timing config 
registers 

0x0254 Ox00000000 | DMC_DTMG5 F1 DMC DMEM timing config 
registers 

0x0258 0x00000000 | DMC_DTMG6_F1 DMC DMEM timing config 
registers 

0x025C 0x00000000 | DMC_DTMG7_F1 DMC DMEM timing config 
registers 

0x0260 Ox00000000 | DMC_DTMG8 F1 DMC DMEM timing config 
registers 

0x0264 0x00000000 | DMC_DTMG9_ F1 DMC DMEM timing config 
registers 

0x0268 Ox00000000 | DMC_DTMG10 F1 DMC DMEM timing config 
registers 

0x026C 0x00001003 | DMC_DTMG11_F1 DMC DMEM timing config 
registers 

0x0270 Ox00000000 | DMC_DTMG12_F1 DMC DMEM timing config 
registers 

0x0274 Ox00000000 | DMC_DTMG13_F1 DMC DMEM timing config 
registers 
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0x0278-0x027C | 0x00000000 ae ee Ld 


0x0280 0x23060506 | DMC_DTMGO_F2 DMC DMEM timing config 
registers 

0x0284 0x02060601 | DMC_DTMG1_F2 DMC DMEM timing config 
registers 

0x0288 0x23202026 | DMC_DTMG2_F2 DMC DMEM timing config 
registers 

0x028C 0x34020e0c | DMC_DTMG3_F2 DMC DMEM timing config 
registers 

0x0290 0x00090302 | DMC_DTMG4_F2 DMC DMEM timing config 
registers 

0x0294 Ox00000000 | DMC_DTMG5_F2 DMC DMEM timing config 
registers 

0x0298 Ox00000000 | DMC_DTMG6_F2 DMC DMEM timing config 
registers 

0x029C Ox00000000 | DMC_DTMG7_F2 DMC DMEM timing config 
registers 

0x02A0 0x00000000 | DMC_DTMG8_F2 DMC DMEM timing config 
registers 

0x02A4 0x00000000 | DMC_DTMG9_F2 DMC DMEM timing config 
registers 

0x02A8 Ox00000000 | DMC_DTMG10_F2 DMC DMEM timing config 
registers 

0x02AC 0x00001002 | DMC_DTMG11_F2 DMC DMEM timing config 
registers 

0x02B0 Ox00000000 | DMC_DTMG12_F2 DMC DMEM timing config 
registers 

0x02B4 Ox00000000 | DMC_DTMG13_F2 DMC DMEM timing config 
registers 


0x02CO 0x22050405 | DMC_DTMGO_F3 DMC DMEM timing config 
registers 
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0x02C4 0x02050601 | DMC_DTMG1_F3 DMC DMEM timing config 
registers 


0x02C8 0x1a20181c | DMC_DTMG2_F3 DMC DMEM timing config 
registers 


0x02CC 0x34020a09 | DMC_DTMG3_F3 DMC DMEM timing config 
registers 


0x02D0 0x00080201 | DMC_DTMG4_F3 DMC DMEM timing config 
registers 


0x02D4 0x00000000 | DMC_DTMG5_F3 DMC DMEM timing config 
registers 


Ox00000000 | DMC_DTMG6_F3 DMC DMEM timing config 
registers 


0x02DC 0x00000000 | DMC_DTMG7_F3 DMC DMEM timing config 
registers 


0x00000000 | DMC_DTMG8_F3 DMC DMEM timing config 
registers 


0x00000000 | DMC_DTMG9_F3 DMC DMEM timing config 
registers 


0x02E8 0x00000000 | DMC_DTMG10_F3 DMC DMEM timing config 
registers 


0x02EC 0x00001101 | DMC_DTMG11_F3 DMC DMEM timing config 
registers 


0x02FO Ox00000000 | DMC_DTMG12_F3 DMC DMEM timing config 
registers 


Ox02F4 Ox00000000 | DMC_DTMG13_F3 DMC DMEM timing config 
registers 


Delay Line Control Registers: 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1455 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC7731E Design Specification 
Offset Default Description 
Address Value 
0x0300 0x62220000 | DMC_CFG_DLL_AC DMC DLL 
configuration 
register 


e a 
e a 
m epo ~ SO 
0x031C— | 0x00000000 | Reserved 

zee nv 

A bes cl 
il inc sce s 
= ee 
oo i 
mR a 
ia cl bac 
ee 


0x03A0— | Ox00000000 | Reserved 

Ox03FC 

0x0400 0x62220000 | DMC_CFG_DLL_DSO DMC DLL 
configuration 
register 


0x0404 0x007f0000 | DMC_STS_DLL_DSO DMC DLL status 
0x0408 0x00000000 | DMC_CLKWR_DL_DSO Lo 
0x040C 0x00000000 | DMC_DQSIN_POS_DSO [| 
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ill cel en SOE 
ee a 
a 
i eed na 
a 
jal laced a RS 
E PS all 


Ox00000000 | Reserved 


pea 
| 


0x0494 — Ox00000000 | Reserved 
Ox04FC 


0x0500 0x62220000 | DMC_CFG_DLL_DS1 DMC DLL 
configuration 
register 


all 
‘ell mene! bec 
sane eal 
ill ae! ci E 
iil new cota 
eee 
ha aad naa SO 
ee 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1457 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


0x0528 0x00000000 | DMC_DMDQS_INOUT_DL_DS1 ee 


0x052C — Ox00000000 | Reserved 
0x057C 


balla as nc 
ee d 
ee a 
Ea aN 


0x00000000 | Reserved 


0x62220000 | DMC_CFG_DLL_DS2 DMC DLL 
configuration 
register 


Eea a 
BE etal A ace 
ill arsed C al 
ee e 
a T 
local a 


0x0628 0x00000000 | DMC_DMDQS_INOUT_DL_DS2 a 


Ox00000000 | Reserved 


peel! once 
a l 
ae d 
Ss 
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0x0690— | Ox00000000 | Reserved 
OxO6FC 
0x0700 0x62220000 | DMC_CFG_DLL_DS3 DMC DLL 
configuration 
register 
0 _STS_DLL_ 


ae EO 
a ene I 
a ae 
ae <7) 
Teee a 
ee a 
ae al 
aee e 

S 

— 


0x072C — Ox00000000 | Reserved 
0x077C 


0x0780 x00000000 | DMC_IOMUX_SEL_DS3 ee 


0x0788 0x00000000 | DMC_IOMUX OE DS3 
Ox078C 0x00000000 | DMC_IOMUX_IE_DS3 Py 


0x0790 — Ox00000000 | Reserved 
Ox07FC 


0 
0x0784 0x00000000 | DMC_IOMUX_OUT_DS3 


6.29.2.2 Register Descriptions 
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6.29.2.2.1_ DMC_CFGO 


Description: DMC general control register 


This register is DMC general control register, shared by all external memories. 


0x0000 DMC general control register (Reset 0x000001b4) DMC_CFGO 


rf_lo rf_lo ik 
E rf_bw_cnt_step 
ck_b ck_a 


saa oe : 7 : . . o 


i aA | Ur E 
=P CCC EP EEE ee 
Field Name Type Reset Description 
Value 
rf_lock_b [31] R/W T’bO This field provides a semaphore for two 
independent CPUs. 


Semaphore signal with rf_lock_a 


rf_lock_a [30] R/W T’bO This field provides a semaphore for two 
independent CPUs. 


Semaphore signal with rf_lock_b 


rf_fw_en [29] R/W T’bO This field enables dmc to co-work with firewall 
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Field Name Type Reset Description 
Value 
module. 
rf_ mpu_en [28] R/W 1’bO This field enables dmc to co-work with mpu module. 
rf_ bw_cnt_en [27] R/W 1’b0 This field enables DRAM bandwidth scheduling 
counter. 


rf_ bw_cnt_step | [26:16] R/W 7’hO This fields set the step of DRAM bandwidth 
scheduling counter. 


rf_cs_ mode [15:14] R/W 2’hO This field selects the modes to merge CS to enlarge 
one CS space. 


2’h1: if set, the address space of CSO and CS1 are 
merged to CSO 


2’h2: if set, the address space of CSO and CS1 are 
merged to CS1 


rf_cke_sel [13:12] R/W 2’hO This field selects DMEM CKE PAD output mode. 


0: DMEM CKE output mode 0 (normal mode for only 
CS[0] used) 


CKE mapping for CS[0], mode 0 is used when only 
one DMEM on CS 0. 


1: DMEM CKE output mode 1 (special mode for CS[1] 
used) 


CKE mapping for CS[1], mode 1 is used when only 
one DMEM on CS[1]. 


2: DMEM CKE output mode 2 (special mode for CS[1] 
used) 


CKE mapping for all CSs, mode 2 is used when more 
than one DMEM on bus. 


3: reserved 
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Field Name Type Reset Description 
Value 
In normal cases, only one CKE is output to save PAD 
number, even if more than one DMEM are 
connected on bus. All DMEM share one CKE, so 
above options are provided for this sharing. 
[11] RO 0 Reserved 

rf_high_urgent | [10] R/W 1’b0 

_en 

rf_urgent_qos_ | [9] R/W 1’b0 

en 

rf_auto_sleep_ | [8] R/W 1’b1 This field enables auto-sleep mode 

en 
0: automatically sleep mode is disabled, and 
software should make DMC sleep and wakeup 
manually 
1: automatically sleep mode is enabled, and DMC 
can enter sleep by itself 
This bit is recommended to be set. 

rf_dual_dburst | [7] R/W 1’b1 This field enables dual DDR burst mode 

_mode 
1: one cmdq cell can hold two DDR bursts 
0 : one cmdg cell can hold one DDR burst 
For performance purpose, recommend this bit 
should not be modified. 

rf_dburst_lengt | [6:4] R/W 3’h3 This field indicates external device reading burst 

h length 
0: burst of 1 32-bit (NOT supported on 32-bit DDR) 
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Field Name Type Reset Description 
Value 


: burst of 2 32-bit 
: burst of 4 32-bit 
: burst of 8 32-bit 
: burst of 16 32-bit 
: reserved 
: reserved 
: reserved 
For DMEM, this field indicates device burst length 
for reading operation. 
[3] RO 0) Reserved 
rf_cs_position [2:0] R/W 3’h4 This field indicates one software address range is 
mapped to which external memory. 
: CS mapping to ADDR[24] 
: CS mapping to ADDR[25] 
: CS mapping to ADDR[26] 
: CS mapping to ADDR[27] 
: CS mapping to ADDR[28] 
: CS mapping to ADDR[29] 
: CS mapping to ADDR[30] 
: CS mapping to ADDR[31] 
Note: ADDR is software address. 
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6.29.2.2.2 DMC_CFG1 


Description: Received data from PAD input. 


0x0004 DMC VREF control register (Reset 0x01070107) DMC_CFG1 


Reserved rf_vref_ext_sel Reserved 


Reserved rf_vref_int_sel Reserved 


Field Name Reset Description 
Value 


[31:26] RO 0) Reserved 


rf_vref_ext-sel_| [25:20] R/W 6’hO This field indicates external VREF adjusting level: 


6’h00:47%* VDDQ, 6’h 3F:88%* VDDQ 


[19:18] RO 0 Reserved 
rf_vref_ext_pd | [17] R/W 1’bO This bit is used to automatically shutdown external 
_en VREF in sleep 
rf_vref_ext_en | [16] R/W 1’bO This bit is used to enable external VREF: 


1’b0:PD, PAD=Z, 1’b1:PAD=SEL[5:0] 
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Field Name Description 


Reserved 


rf_vref_int_sel : This field indicates external VREF adjusting level: 


6’h00:47%* VDDQ, 6’h 3F:88%* VDDQ 


Reserved 


rf_vref_int_pd_ This bit is used to automatically shutdown internal 
en VREF in sleep 


rf_vref_int_en This bit is used to enable internal VREF: 


1’b0:PD, PAD=Z, 1’b1:PAD=SEL[5:0] 


6.29.2.2.3 DMC_CFG2 


Description: DMC ZQ control register. 


0x0008 DMC ZQ control register (Reset 0x00010000) DMC_CFG2 


rf_zq 
rf Pal 
Reserved _calo 
Poe 


rf_zq 
zal rf_zq_zprog rf_zq_drvp rf_zq_drvn 
RW RW RW RW 
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Field Name Reset Description 
Value 


Reserved 


rf_zq_calover This bit indicates comparator result for DRVP/DRVN 


rf_zq_pd This bit is used to power down ZQ calibration circuit, 


1’b0: normal, 1’b1: enable PD 


rf_zq_cal This bit is used to choose ZQ calibration part, 


1’b0: calibrate DRVN, 1’b1: calibrate DRVP 


rf_zq_zprog 5/10/15/20/25/30: OCD=240/120/30/60/48/40 


rf_zq_drvp PU driver strength adjustment 


rf_zq_drvn PD driver strength adjustment 


6.29.2.2.4 DMC_CFG3 


Description: DMC CLK gate en register. 
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0x000C DMC CLK gate enable register (Reset 0x0000_7fff) DMC_CFG3 


Reserved 


Field Name Type Reset Description 
Value 


[31:15] | RO 0 Reserved 
rf_dmc_sel_gate | [14] R/W 1’b1 dmc_sel clock gate enable 
_en 
rf_dmc_arb_gat | [13] R/W 1’b1 dmc_arb clock gate enable 
e_en 
rf_dmc_wbufO_ | [12] R/W 1’b1 dmc_sel wbuf0 clock gate enable 
gate_en 
rf_dmc_wbuf1__| [11] R/W 1’b1 dmc_sel wbuf1 clock gate enable 
gate_en 
rf_dmc_wbuf2_ | [10] R/W 1’b1 dmc_sel wbuf2 clock gate enable 
gate_en 
rf_dmc_wbuf3_ | [9] R/W 1’b1 dmc_sel wbuf3 clock gate enable 
gate_en 
rf_ dmc_dmem_ | [8] R/W 1’b1 dmc_dmem clock gate enable 
gate_en 
rf_dmc_lp_gate | [7] R/W 1’b1 dmc_Ip_ctrl clock gate enable 
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Field Name Type Reset Description 

Value 
_en 
rf_dmc_cmdq_g | [6] R/W 1’b1 dmc_Cmdg clock gate enable 
ate_en 
rf_dmc_ref_gate | [5] R/W 1’b1 dmc_dtiming ref_clk gate enable 
_en 
rf HCLK_gate_e | [4] R/W 1’b1 ahb_rf clock gate enable 
n 
rf_dmc_ag_ gate | [3] R/W 1’b1 dmc_phy_ag clock gate enable 
rf_dmc_wr_gate | [2] R/W 1’b1 dmc_phy_wr clock gate enable 
_en 
rf_dmc_rd_gate | [1] R/W 1’b1 dmc_phy_rd clock gate enable 
_en 
rf_auto_gate_en | [0] R/W 1’b1 All clock gates enable 


6.29.2.2.5 DMC_RCV_DATA 


Description: Received data from PAD input. 


V1.0 
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0x001C DMC receive DRAM dq data register (Reset 0x00000000) DMC_RCV_DATA 


rf_phy_rcv_data 


RO 


rf_phy_rcv_data 


Field Name Type Reset Description 
Value 


rf_phy_rcv_dat | [31:0] = 32’hO This field indicates the received data from PAD 
a input. 


6.29.2.2.6 DMC_CFG0O_ACHx 


Description: DMC AXI channel x configuration register 
This register is used to configure AXI channel x information. 


Each AXI channel has an independent registers. 
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0x0020 
DMC AXI CHx configuration register (Reset 0x000026d0) DMC_CFGO_ACHx 
+AXI_chn_no*8 


rf_timeout_thr_rd_chx rf_timeout_thr_wr_chx 


Type RW RW 


rf_wbuf_almo = E S a 
a rf_req_level_ , . 
Reserved st_full_thr_ch _clk_ a rf_timeout_pri_wr_chx 
i wr_ch 
x 


= EEC eee MOM Pee 
Field Name Type Reset Description 
Value 


rf_timeout_thr | [31:24] R/W 8’hO This field is used to set timeout threshold value for 
_rd_chx each read channel. 


rf_timeout_thr | [23:16] R/W 8’hO This field is used to set timeout threshold value for 
_wr_chx each write channel. 


[15:14] RO 0 Reserved 


rf_whbuf_almos | [13:12] R/W 2’h2 Write data buffer almost full threshold. 
t_full_thr_chx 


rf_ ch_wr_dis_c | [11] R/W 1’b0O This field is used to hold the write channel of the AXI 
hx channel 
rf_chx_axi_clk_ | [10] RW 1’b1 This field is used to enable ACLK gate of the AXI 
gate_en channel 
rf_chx_dmc_clk | [9] RW 1’b1 This field is used to enable clk_dmc gate of the AXI 
_gate_en channel 

[8] RO 0 Reserved 
rf_auto_sleep_ | [7] R/W 1’bO This field enables auto-sleep mode for each channel 
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Field Name E Type Description 


0: automatically sleep mode is disabled, and 
software should make the channel sleep and 
wakeup manually 


1: automatically sleep mode is enabled, and the 
channel can enter sleep by itself 


This bit is recommended to be set. 


rf_ch_en_chx This field enables the channel. 


0: the channel is disabled 


1: the channel is enabled 


0: limit write outstanding to 1 


rf req. level_w 1: limit write outstanding to 2 


r_ch 2: NONE 


3:NONE 


rf_timeout_pri This field indicates write channel timeout priority. 
_wr_chx 


O is the lowest priority and 15 is the highest priority 


6.29.2.2.7 DMC_CFG1_ACHx 


Description: DMC AXI channel x configuration register 


This register is used to configure AXI channel x information. 
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Each AXI channel has an independent registers. 


0x0024 
DMC AXI CHx configuration register (Reset 0x00000050) DMC_CFG1_ACHx 


+AXI_chn_no*8 


_ 


Reserved -> Reserved rf_timeout_pri_rd_chx 


"eee B 
Field Name Type Reset Description 
Value 
rf_bw_holdoff_ | [31] R/W 1’bO This field enables bandwidth holdoff function for 
en_chx each channel 
[30:26] RO 0 Reserved 


rf_bw_thr_chx | [25:16] R/W 7’hO This field is used to set bandwidth holdoff threshold 
value for each channel. 


[15:12] RO 0 Reserved 
rf_ch_rd_dis_c | [11] R/W 1’bO This field is used to hold the read channel of the AXI 
hx channel 

[10:9] RO 0 Reserved 
rf_urgent_rd_c | [8] R/W 1’b0 This field indicates the priority between read and 
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Field Name Type Reset Description 
Value 
hx 


write transactions for the same port 
1: read is more urgent than write 
0: read and write are the same urgent 


It can be used in cmdq to interrupt write by read for 
the same port to minimize the read latency 


rf_reorder_en_ | [7] R/W 1’bO This filed indicates if transaction can be executed 
chx out of ordered in cmdq 


0: all transactions for this port are executed as the 
same sequence when entering cmdq 


1: can be executed out of ordered in cmdq 


rf_bresp_mode | [6] R/W 1’b1 This filed indicates which mode is selected on issuing 
_chx write response channel signals. 


0: After the last write data has been sent to DDRPHY 


1: After write command have been arbitrated and 
entered cmdq and last write data has been received 


[5] RO 0 Reserved 
rf_sync_sel_chx | [4] R/W 1’b1 This field indicates the AXI clock for this channel is 
asynchronous with DMC clock or synchronous with 
DMC clock. 


0: Asynchronous 


1: Synchronous 


All channels can be configured to asynchronous 
mode, but only some of them can be configured to 
synchronous mode. Please refer to chip architecture 
document and clock document for synchronous 
clock group information. 
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Field Name Reset Description 
Value 


rf_timeout_pri 4’hO This field indicates read channel timeout priority. 
_rd_chx 


O is the lowest priority and 15 is the highest priority 


6.29.2.2.8 DMC_STSO 


Description: DMC status 


This register indicates DMC status. 


0x00A0 DMC status (Reset 0x00000000) DMC_STSO 
Tc (IG 


Type 


rfsel 
_dvc 
Reserved 
_cm 
do 
| nae | 


Field Name Type Reset Description 
Value 


rfsel_dvc_cmdoO | [31:15] RO 17’hO This bit indicates DMC sel dvc command 0. 
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Field Name Type Reset Description 
Value 


— = i — 


6.29.2.2.9 DMC_STS1 


Description: DMC status 


This register indicates DMC status. 


0x00A4 DMC status (Reset 0x00000000) DMC_STS1 


Reserved stop stop stop stop stop stop stop stop 
_ch7 _ch6 _ch5 _ch4 _ch3 _ch2 _ch1 _ch0 


B 


a > Reserved rfdmem_cmd_st Reserved 


pen 


Field Name Type Reset Description 
Value 


[31:24] RO 8’hO Reserved 
dmc_stop_ch7 | [23] RO 1’bO This bit indicates dmc channel 7 is stopped. 
dmc_stop_ch6 | [22] RO 1’bO This bit indicates dmc channel 6 is stopped. 
dmc_stop_ch5 | [21] RO 1’bO This bit indicates dmc channel 5 is stopped. 
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Field Name Reset Description 
Value 


dmc_stop_ch4 This bit indicates dmc channel 4 is stopped. 


dmc_stop_ch3 This bit indicates dmc channel 3 is stopped. 


dmc_stop_ch2 This bit indicates dmc channel 2 is stopped. 


dmc_stop_ch1 This bit indicates dmc channel 1 is stopped. 


dmc_stop_chO This bit indicates dmc channel 0 is stopped. 


dmc_stop This bit indicates dmc is stopped. 


dmc_stop_dme This bit indicates dmem is stopped. 
m 


Reserved 


rfdmem_cmd_s This indicates dmem command status 
t 


Reserved 


6.29.2.2.10DMC_STS2 


Description: DMC status 


This register indicates DMC status. 
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0x00A8 DMC status (Reset Ox80fdOOff) DMC_STS2 


Reserved rf_sel_cmd_valid 


ac 


- 


Field Name Type Reset Description 
Value 


rfdmc_idle_d [31] RO 1’b1 This bit indicates dmc is idle 


[30:29] RO 3’hO Reserved 


rf_sel_cmd_vali | [27:24] RO 4’hO This indicates sel command valid 
d 


rfdl_cpst_st_idl | [23] RO 1’b1 This indicates ds3 cpst is idle 
e_d_ds3 

rfdl_cpst_st_idl | [22] RO 1’b1 This indicates ds2 cpst is idle 
e_d ds2 

rfdl_cpst_st_idl | [21] RO 1’b1 This indicates ds1 cpst is idle 
e_d_ds1 

rfdl_cpst_st_idl | [20] RO 1’b1 This indicates dsO cpst is idle 
e_d_ds0 

rfdl_cpst_st_idl | [19] RO 1’b1 This indicates ac cpst is idle 
e d_ac 
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Field Name Reset Description 
Value 


rfdmem_idle_d This indicates dmem is idle 


Reserved 


rfsel_idle_d This indicates dmc sel is idle 


Reserved 


rfaxi_idle_ch7 This bit indicates dmc channel 7 is idle. 


rfaxi_idle_ch6 This bit indicates dmc channel 6 is idle. 


rfaxi_idle_ch5 This bit indicates dmc channel 5 is idle. 


rfaxi_idle_ch4 This bit indicates dmc channel 4 is idle. 


rfaxi_idle_ch3 This bit indicates dmc channel 3 is idle. 


rfaxi_idle_ch2 This bit indicates dmc channel 2 is idle. 


rfaxi_idle_ch1 This bit indicates dmc channel 1 is idle. 


rfaxi_idle_chO This bit indicates dmc channel 0 is idle. 


6.29.2.2.11DMC_STS3 


Description: DMC status 


This register indicates DMC status. 
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0x00AC DMC status (Reset 0x807f00ff) DMC_STS4 


Reserved 


an i 


Field Name Type Reset Description 
Value 


rfdmem_idle_s | [31] RO 1’b1 This bit indicates DMEM is in IDLE status. 
ync 

[30:23] RO 0 Reserved 
rfdl_cpst_st_idl | [22] RO 1’b1 This bit indicates data slice 3 cpst is in IDLE status. 
e_ds3 
rfdil_cpst_st_idl | [21] RO 1’b1 This bit indicates data slice 2 cpst is in IDLE status. 
e_ds2 
rfdl_cpst_st_idl | [20] RO 1’b1 This bit indicates data slice 1 cpst is in IDLE status. 
e_ds1 
rfdl_cpst_st_idl | [19] RO 1’b1 This bit indicates data slice O cpst is in IDLE status. 
e_ds0O 
rfdl_cpst_st_idl | [18] RO 1’b1 This bit indicates ac slice 3 cpst is in IDLE status. 
e_ac 
rfdmem_idle [17] RO 1’b1 This bit indicates dmem is in IDLE status. 
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Field Name Description 


rfsel_idle This bit indicates dmc sel is in IDLE status. 


Reserved 


rfaxi_idle_ch7_ This bit indicates CH7 is in IDLE status. 
sync 


rfaxi_idle_ch6_ This bit indicates CH6 is in IDLE status. 
sync 


rfaxi_idle_ch5_ This bit indicates CH5 is in IDLE status. 
sync 


rfaxi_idle_ch4_ This bit indicates CH4 is in IDLE status. 
sync 


rfaxi_idle_ch3_ This bit indicates CH3 is in IDLE status. 
sync 


rfaxi_idle_ch2_ This bit indicates CH2 is in IDLE status. 
sync 


rfaxi_idle_ch1_ This bit indicates CH1 is in IDLE status. 
sync 


rfaxi_idle_chO_ This bit indicates CHO is in IDLE status. 
sync 


6.29.2.2.12DMC_STS_ACHx 


Description: DMC status 


This register indicates DMC status. 
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0x00CO 
DMC status (Reset 0x0055c040) DMC_STS_ACHx 


+AXI_chn_no*4 


“| = - 


aa a ala 


AREADYoutx rfaxi_st_chx 


Field Name Type Reset Description 
Value 


[31:25] RO 7’ho Reserved 
rfarb_bw_hold | [24] RO 1’bO AXI interface signals 
off_chx 
rfaxi_cmdfifo_f | [23] RO 1’bO AXI interface signals 
ull_ chx 
rfaxi_cmdrfifo_ | [22] RO 1’b1 AXI interface signals 
empty_chx 
rfaxi_wfifo_full | [21] RO 1’bO AXI interface signals 
_chx 
rfaxi_ecmdwfif | [20] RO 1’b1 AXI interface signals 
o_empty_chx 
rfaxi_rfifi_full_c | [19] RO 1’b0O AXI interface signals 
hx 
rfaxi_rfifo_emp | [18] RO 1’b1 AXI interface signals 
ty_chx 
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Field Name Description 


rfaxi_wfifo_full | [17] AXI interface signals 
_chx 


rfaxi_wfifo_em | [16] AXI interface signals 


pth_chx 


AREADYoutx [15:13] 3’h6 AXI interface signals 


rfaxi_st_chx [12:0] 13’h40 | AXI interface signals 


6.29.2.2.13DMC_DCFG0 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x0100 DMC DMEM control register (Reset 0x40000FA0) DMC_DCFGO 


drf_ch_wr2rd_cnt Reserved 


a a drf_c 
drf_8 
h_wr drf_auto_pre_ 
Reserved bank drf_column_mode a Reserved 
position 


Ka ae |” a 
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Field Name R/W Default | Description 
Value 


drf_ch_wr2rd__ | [31:24] R/W 8’h40 This field is used for performance purpose. 
cnt 


[23:18] RO 0 Reserved 
drf_sample_aut | [17] R/W 1’bO This bit enables an auto-reset function for sampling 
o_rst_en logic. 


0: read data FIFO cannot be reset automatically 


1: read data FIFO is reset automatically during auto- 
refresh or resume 


drf_sample_rst | [16] R/W 1’bO This bit is used to reset DMEM sample FIFO pointer. 


Active high. 
0: read data FIFO is released to work 


1: read data FIFO is held and reset 


This bit is a debugging bit, and should not be used in 
normal condition. 


Because this bit cannot be cleared automatically. To 
reset sample FIFO pointer, software should set this 
bit, and then clear this bit. 


drf_reset_out_ | [15] R/W 1’bO This bit is used to set reset RST pin. 
high 
0: RST pin is low 


1: RST pin is high 


drf_cke_out_hi | [14] R/W 1’bO This bit is used to set CKE pin. 


gh 
0: CKE pin is low 


1: CKE pinis high 
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Field Name R/W Default | Description 
Value 
[13:12] RO 0 Reserved 
drf_clkdmem_o | [11] R/W 1’b1 This bit select DMEM output clock phase. 
ut_sel 
drf_clkdmem_o | [10] R/W 1’b1 This bit enable DMEM output clock on EMCLKDP and 
ut_en EMCLKDM. 
0: DMEM clock output is closed 
1: DMEM clock output is opened 
[9] R/W 1’b1 This bit is used for performance purpose 
drf_ch_wr2rd_ 
en 
drf_data_width | [8] R/W 1’b1 This bit selects device data bus width 
0: 16-bit 
1: 32-bit 
drf_8bank_en [7] R/W T’b1 
drf_column_m_ | [6:4] R/W 3’h2 This field indicates device column mode: 
ode 
0: 8-bit 
1: 9-bit 
2: 10-bit 
3: 11-bit 
4: 12-bit 
5: support 2 ranks 6G bit, column 10-bit 
6: support 2 ranks 6G bit, column 11-bit 
7: support 2 ranks 12G bit, column 11-bit 
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Field Name R/W Default | Description 
Value 


This field should be configured according to device 
type. 


drf_auto_pre_p This field indicates auto pre-charge and pre-charge 


osition all bank bit position. 


O: A[10] 
1: A[11] 
2: A[12] 


3: A[13] 


This field should be configured according to device 
type. 


Reserved 


6.29.2.2.14DMC_DCFG1 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 
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0x0104 DMC DMEM control register (Reset 0x00000000) DMC_DCFG1 


dsoft dsoft dsoft dsoft dsoft 
Rese dsoft Rese dsoft dsoft Rese 
_resu _self drf_mode_reg_ba 
rved rved rved 
o o- tef i 


drf_mode_reg_a 


Type RW 


Field Name Type Reset Description 
Value 


dsoft_cmd_allc | [31] R/W T’bO This bit select software command issued mode for 
S multi-DRAM on bus. 


If cleared, software command is issued one CS at 
one time, the CS number is dsoft_cs. 


If set, software command is issued on all CSs at the 
same time, and the dsoft_cs is DON’T CARE. 


[30] RO 0 Reserved 
drf_calvl_en [29] R/W T’bO This bit is used to send CA training commands. 
dsoft_cs [28] R/W T’bO Only if dsoft_cmd_allcs is cleared, this register is 
used. 


1’b0: software command is issued on CSO 


1’b1: software command is issued on CS1 


[27] RO 0 Reserved 


dsoft_zqc [26] R/W T’bO Software-issued ZQ calibration command for DDR3 


Write: start ZQC command 
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Field Name Type Reset Description 
Value 


Read: ZQC command status 


dsoft_mrr [25] R/W 1’bO Software-issued MRR command 
Write: start MRR command 


Read: MRR command status 


dsoft_mrw [24] R/W 1’bO Software-issued MRW command 
Write: start MRW command 


Read: MRW command status 


dsoft_resume [23] R/W T’bO Software-issued EXIT SELF REFRESH (RESUME) 
command 


Write: start RESUME command 


Read: RESUME command status 


dsoft_self_ref [22] R/W 1’b0 Software-issued SELF REFRESH command 
Write: start SELF REFRESH command 


Read: SELF REFRESH command status 


dsoft_auto_ref | [21] R/W 1’b0 Software-issued AUTO REFRESH command 
Write: start AUTO REFRESH command 


Read: AUTO REFRESH command status 


dsoft_pre_all [20] R/W T’bO Software-issued PRECHARGE ALL BANK command 
Write: start PRECHARGE ALL BANK command 


Read: PRECHARGE ALL BANK command status 


[19] RO 0 Reserved 


drf_mode_reg_ | [18:16] R/W 3’hO SDRAM mode register. 


ba 
This value is loaded into SDRAM during write 1 to 


dsoft_mrw. And this value isn’t used by controller. 


mode register select (mapping to bank address) 


drf_mode_reg_ | [15:0] R/W 16’hO SDRAM mode register. 
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Field Name ape Description 


This value is loaded into SDRAM during write 1 to 
dsoft_mrw. And this value isn’t used by controller. 
mode register value (mapping to address) 


6.29.2.2.15DMC_DCFG2 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x0108 DMC DMEM control register (Reset 0x33000000) DMC_DCFG1 


drf_ 
drf_ref_rate_cs1 drf_ref_rate_csO Reserved mrr_ 
valid 
me es ” | 


drf_mrr_op drf_op 


Type RW 


Field Name Type Reset Description 
Value 


drf_ref_rate_cs | [31:28] RO 4’h3 This field indicates rank-1 auto refresh rate 
1 
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Field Name Reset Description 
Value 


drf_ref_rate_cs This field indicates rank-O auto refresh rate 
0 


Reserved 


drf_mrr_valid This field is used for readout OP valid of MRR for 
LPDDR2/3 


drf_mrr_op This field is used for readout OP of MRR for 
LPDDR2/3 


drf_op This field is used for OP of MRW for LPDDR2/3 


6.29.2.2.16DMC_DCFG3 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 
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0x010C DMC DMEM control register (Reset 0x0019a019) DMC_DCFG3 


Reserved drf_t_cpst 


Type RO RW RW 


drf_a 
uto_ 


drf_t_refi 


Type RW RW 


Field Name Type Reset Description 
Value 


[31:30] RO 0 Reserved 
drf_srx_zqcl_en | [29] R/W 1’bO 
drf_period_cps | [28] R/W 1’bO 
t_en 
drf_t_cpst [27:16] | R/W 12’h19 
drf_auto_ref_p | [15] R/W 1’b1 This bit can enable or disable per bank refresh 


erbank_mode 
0: per bank refresh disable, use all bank refresh 


1: per bank refresh enable, all bank refresh does not 
work at the same time. 


drf_auto_ref_ [14] R/W 1’b1 This bit can control the mechanism of all bank 
mode refresh 


0: immediately issue auto refresh command when 
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Field Name 


SC7731E Design Specification 


Description 


current auto refresh period is counted to 0 


1: allow the current auto refresh command to be 
issued in the next auto refresh period to reduce 
collision with data transfer. 


drf_auto_ref_al 
Ics 


This bit indicates auto-refresh mode for multi-DRAM 


on bus. 


0: CSs are auto-refresh one by one 


1: CSs are auto-refresh at the same time 


If there is no refresh current issues, mode-1 is 
recommended. 


drf_auto_ref_e 
n 


This bit opens auto-refresh functions for both 
SDRAM. 


0: hardware auto-refresh function is disabled 


1: hardware auto-refresh function is enabled 


During device initialization or re-configuration, this 
bit should be cleared, and in other cases, this bit 
MUST be kept opened to guarantee data in device is 
correctly retained. 


drf_t_refi 


12’h19 


Auto-refresh interval time 
(drf_t_refi+1)*Tref <= tREFI 
Tref is clk_dmc_ref cycle(6.5MHz). 


For example, tREFI = 3.9 us, drf_t_refi = RU(3.9*6.5 - 
1) = 0x19 
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6.29.2.2.17DMC_DCFG4 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x0110 DMC DMEM control register (Reset Ox00fac688) DMC_DCFG4 


drf_mrr_dslice ; 
Reserved | drf_mrr_bit_pattern 
se 


k =rts— “a é ERO 
Pe gt i WL a 


drf_mrr_bit_pattern 


Type RW 


Field Name Reset Description 
Value 


[31:26] Reserved 


drf_mrr_dslice | [25:24] This field select which data slice is used for MRR 
_sel readout byte. 


drf_mrr_bit_pa | [23:0] 24’hfac | This field is used to choose the 8 DQs swap mapping 
ttern 688 in one byte 


6.29.2.2.18DMC_DCFG5 
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Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x0114 DMC DMEM control register (Reset 0x06000100) DMC_DCFG5 


drf_a 
uto 
Reserved - = drf_t_mr4 
2 mr4_ 
en 
aes 


drf_t_mr4 
PPE PPP Ree eEPE EI 
Field Name Type Reset Description 
Value 
[31:27] RO 0 Reserved 
drf_auto_derat | [26] R/W 1’b1 Auto mr4 read with AC timing derate 
e_en 
drf_auto_mr4_ | [25] R/W 1’b1 Auto mr4 read with 2-ranks, 
allcs 
1’b1: 2-ranks; 
1’b0: rank-O 
drf_auto_mr4_ | [24] R/W 1’b0 Auto mr4 read enable bit 
en 
drf_t_mr4 [23:0] R/W 24'h01 | Auto mr4 read interval time 
00 


(drf_t_mr4+1)*Tref <= Tmr4 
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Field Name ape Description 


a Tref is clk_dmc_ref cycle(6.5MHz). 


6.29.2.2.19DMC_DCFG6 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x0118 DMC DMEM control register (Reset 0x06000800) DMC_DCFG6 


ti drf_a 
drf_auto_zqc_ uto_ 
Reserved drf_t_zqc 
sel = zqc_ 
en 
ees 


drf_t_zqc 


Type RW 


Field Name Type Reset Description 
Value 


[31:28] RO 0 Reserved 


drf_auto_zqc_s | [27:26] R/W 2’h1 Auto ZQ calibration mode selection: 


el 
2’b00: ZQINIT 
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Field Name Description 


2’b01: ZQCL 
2’b10: ZQCS 


2’b11: ZQRESET 


drf_auto_zqc_a Auto ZQ calibration with 2-ranks, 


lIcs 
1’b1: 2-ranks; 


1’b0: rank-0 


drf_auto_zqc_e Auto ZQ calibration enable bit 
n 


drf_t_zqc Auto ZQ calibration interval time 


(drf_t_zqc+1)*Tref <= Tzqc 


Tref is clk_dmc_ref cycle(6.5MHz). 


6.29.2.2.20DMC_DCFG7 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 
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0x011C DMC DMEM control register (Reset 0x202016f1) DMC_DCFG7 
ae ai 


Type RW RW 


= drf_cmdq_busy_level drf_max_samecs_cnt Reserved 


i E 


Field Name Type Reset Description 
Value 


drf_max_write | [31:24] The maximum write ddr burst can be issued when 
_cnt both read and write request are valid 


drf_max_read_ | [23:16] The maximum read ddr burst can be issued when 
cnt both read and write request are valid 


[15:13] Reserved 


drf_cmdq_busy | [12:8] The threshold of command queue which is used to 
_level indicate almost full status. 


drf_max_same_ | [7:4] The maximum read ddr burst for the same rank can 
cs_cnt be issued when both ranks have continuous read 
request . 


Reserved 


drf_auto_refpb Unused in this version 
_en 
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6.29.2.2.21DMC_DCFG8 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x0120 DMC DMEM control register (Reset 0x14100356) DMC_DCFG8 


drf_cmdq_timeout 


Type RW 


drf_cmdq_timeout 


Type RW 


Field Name Type Reset Description 
Value 


drf_cmdq_time | [31:0] R/W 32’h14 | Bit [31:24]: urgent timeout, maximum total urgent 
out 100356 | command can be issued when both urgent and non 


urgent request are valid, to balance non-urgent 
latency. 


Bit [23:16]: high urgent timeout, maximum high 
urgent command can be issued then both high 
urgent and low urgent request are valid, to balance 
low urgent latency. 


Bit [13]: auto clock gate disable, when 1, cmdq auto 
clock gate is disabled, for debug purpose. 


Bit [12]: cell auto clock gate disable, when 1, cmdq 
cell auto clock gate is disabled, for debug purpose. 


Bit [11]: direct active disable, when O, active 
command can be issued when command are 
received by command queue as soon as possible, to 
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Field Name Type Reset Description 
Value 


minimize read latency 

Bit [10]: read mask enable, when 1, if the central 
wbuf is almost full, the read cells with the same 
bank and rank of the first wirte cell will be masked 
to reduce write congestion. 

Bit [9]: the first cell write urgent enable, when 1 and 
the first cell is write, the first cell has the highest 
priority of all write cells with the same bank , to 
reduce write congestion. 

Bit [8]: id interleave enable, when 1, different id 
request for the same type will be executed 
interleave to reduce latency. 

Bit [2:0] : wait threshold, control bank state 
machine to stay at WAIT state at least wait threshold 
cycles before entering PRE state when there’s per 
bank refresh request, to minimize the performance 
loss caused by per bank refresh. During that time, if 
there’s read/write request to the bank, the state 
machine will return to RW state instead of going to 
PRE state. 

Other bits: unused 


6.29.2.2.22DMC_DCFG9 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 
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0x0124 


DMC low power control register (Reset 0x00001740) 


EEE 


pe 


SC7731E Design Specification 


DMC_DCFG9 


cmd_chip_sle 
ep 


Type RO 


RO 


drf_t_cksre 


RW 


drf_t_cksrx 


N i 


Field Name Type Reset Description 
Value 

[31:20] RO 0 Reserved 
drf_dqspull_sh | [19] R/W 1’b1 This bit is used to close DQS pull up/down 
utdown_en automatically in low power mode 
drf_ck_shutdo | [18] R/W 1’b1 This bit is used to shutdown CLK IOs automatically in 
wn_en low power mode 
drf_cs_shutdo [17] R/W 1’b1 This bit is used to shutdown CS IOs automatically in 
wn_en low power mode 
drf_ca_shutdo | [16] R/W 1’b1 This bit is used to shutdown CA IOs automatically in 
wn_en low power mode 
cmd_chip_slee | [15:14] RO 2’hO Sleep status for each CS. 


p 


[0]: CSO 
[1]: CS1 


If one CS sleeps, the related bit is set. 
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SC7731E Design Specification 


Description 


If one CS is resumed, the related bit is cleared. 


Reserved 


drf_auto_sleep 
_dll_locked 


This bit enables when wakeup from auto sleep 
should wait DLL locked 


drf_t_cksre 


This fields indicate the clock cycles maintained in CK 
pin before entry of self-refresh 


drf_t_cksrx 


This fields indicate the clock cycles maintained in CK 
pin before exit of self-refresh 


Reserved 


drf_auto_self_r 


ef_en 


This bit is to enable automatic self refresh mode 


drf_auto_pwr_ 
down_en 


This bit is to enable automatic power down mode 


drf_auto_clk_st 
op_en 


This bit is to enable automatic clock stop when 
power down mode or self refresh mode 


6.29.2.2.23DMC_DCFG10 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 
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0x0128 DMC DMEM control register (Reset 0xc0003000) DMC_DCFG10 
a (a i 


Type RW 


drf_lo_urgent_map 


Type RW 


Field Name aa Type Description 


drf_hi_urgent_ This field indicates how to map QOS to high urgent 
map priority. 


Bit drf_hi_urgent_map[n] is 1, means QOS equals to 
nis mapped to high urgent, otherwise not mapped 
to high urgent. 


drf_lo_urgent_ 16’h30 | This field indicates how to map QOS to low urgent 
map 00 priority. 


Bit drf_lo_urgent_map[n] is 1, means QOS equals to 
nis mapped to low urgent, otherwise not mapped to 
low urgent. 


6.29.2.2.24DMC_DCFG11 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 
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0x012C DMC low power control register (Reset 0x00000000) DMC_DCFG11 


drf_dfs_pll_lock_cnt Reserved 


Type RW RO 


rflp_dfs_reg_s drf_dfs_reg_s 
rflp_dfs_state Reserved Reserved 
RW 


m 


Field Name Type Reset Description 
Value 


drf_dfs_pll_loc | [31:20] R/W 12’hO This fields indicate the clock cycles of clk_dmc to 


k_cnt wait PLL locked 
[19:18] RO 0 Reserved 
drf_dfs_clk_sto | [17] R/W 1’bO This bit is used to stop output clock in DFS 
p 
drf_dfs_bus_ho | [16] R/W 1’b0 This bit is used to hold AXI/AHB bus 
Id 


rflp_dfs_ state [15:12] RO 4’hO This fields indicate the state of DFS FSM 


[11:10] RO 0 Reserved 


rflp_dfs_reg se | [9:8] RO 2’hO This fields indicate which frequency timing 
| parameter are used 


[7:6] RO 0 Reserved 
drf_dfs_reg sel | [5:4] R/W 2’hO This field selects the timing parameter registers. 
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Field Name nn Description 


drf_dfs_dram_ This bit enables waiting DLL of DRAM locked when 
dll_lock_en DFS, used for DDR3 


drf_dfs_cmd_m This bit enables setting mr2 when DFS 
rw_en 


drf_dfs_dll_rst_ This bit enables DLL reset when DFS 
en 


drf_dfs_en This bit enables DFS 


6.29.2.2.25DMC_BISTO 


Description: DMC DMEM control registers 


This register is used to configure BIST. 


0x0180 DMC BIST control register (Reset 0x00000000) DMC_BISTO 


rf_bist_sipi_bit_sel rf_bist_addr_inc 


Type RW RW RW 


rf_bist_data_p g 
Reserved Reserved rf_bist_mode 
attern_mode 


Type RW RW RO RW RO RW wo RW 
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Field Name Type Reset Description 
Value 
rf_bist_sipi_bit | [31] R/W 1’bO This bit enables only one bit to run SIPI data pattern 
en BIST. 
rf_bist_sipi_bit | [30:26] R/W 6’hO This field selects which bit to run SIPI data pattern 
_sel BIST. 
rf_bist_addr_in | [25:16] R/W 10’hO This field indicates the address increment in BIST 
c executing. 
rf_bist_dm_tog | [15] RW 1’bO This field changes DM toggle polarity. 
gle 
rf_bist_dm_en | [14] RW 1’bO This field enables DM toggle when BIST executing. 
rf_bist_sts_clr [13] RW 1’bO This field is used to clear the status of last BIST. 
rf_bist_max_ad | [12] R/W 1’bO This field enables maximum address BIST executing. 
dr_en 
[11:10] RO 0 Reserved 
rf_bist_data_pa | [9:8] R/W 2’hO This field indicates the BIST data pattern to execute 
ttern_mode 
2’b00: LFSR data pattern 
2’b01: SIPI data pattern 
2’b10: User defined data pattern 
2’b11: User defined data pattern with increment 
[7:6] RO 0 Reserved 
rf_bist_mode [5:4] R/W 2’hO This field indicates the BIST mode to execute 
2’b00: Write then read 
2’b01: Only write 
2’b10: Only read 
2’b11: Reserved 
rfbist_pass [3] RO 1’bO This field indicates if set that the BIST has finished 
without errors. 
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Field Name Description 


rfbist_done This field indicates if set that the BIST has finished 
executing. 


rf_bist_start This bit is used to start BIST. 


rf_bist_en This bit enables BIST function 


6.29.2.2.26DMC_BIST1 


Description: DMC DMEM control registers 


This register is used to configure BIST. 


0x0184 DMC BIST control register (Reset 0x00000000) DMC_BIST1 
mr OO ANO S O 


Type RW 


rf_bist_data_len 


Type RW 


Field Name Type Reset Description 
Value 


rf_bist_data_le | [31:0] R/W 32’h00 | This field indicates the word length to generate 
n during BIST. 
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Field Name Type Reset Description 
Value 


6.29.2.2.27DMC_BIST2 


Description: DMC DMEM control registers 


This register is used to configure BIST. 


0x0188 DMC BIST control register (Reset 0x00000000) DMC_BIST2 


rf_bist_addr_row 


Type RW 


rf_bist_addr_bank rf_bist_addr_col 


Type RW RW 


Field Name Description 


rf_bist_addr_ro | [31:16] R/W 16’hOO | This field indicates row address to start for BIST. 
w 


rf_bist_addr_cs | [15] R/W 1’b0 This field indicates rank address to start for BIST. 


rf_bist_addr_b | [14:12] R/W 4’hoo This field indicates bank address to start for BIST. 
ank 
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Field Name Type Reset Description 
Value 


rf_bist_addr_co | [11:0] 12’h00 | This field indicates column address to start for BIST. 
| 


6.29.2.2.28DMC_BIST3 


Description: DMC DMEM control registers 


This register is used to configure BIST. 


0x018C DMC BIST control register (Reset 0x00000000) DMC_BIST3 


rf_bist_max_addr_row 


Type RW 


rf_bist_max_addr_bank rf_bist_max_addr_col 


Type RW RW RW 


Field Name Reset Description 


Value 


rf_bist_max_ad | [31:16] R/W 16’hOO | This field indicates row address to finish for BIST. 
dr_row 


rf_bist_max_ad | [15] R/W 1’bO This field indicates rank address to finish for BIST. 
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Field Name Type Reset Description 
Value 


dr_cs 


rf_bist_max_ad This field indicates bank address to finish for BIST. 
dr_bank 


rf_bist_max_ad This field indicates column address to finish for BIST. 
dr_col 


6.29.2.2.29DMC_BIST4 


Description: DMC DMEM control registers 


This register is used to configure BIST. 


0x0190 DMC BIST control register (Reset 0x00000000) DMC_BIST4 


Reserved rf_bw_timeout_thr_bist 


Type RW 


rf_b 
wh 


rf_bw_thr_bist rf_pri_bist 


Field Name Bit Type Reset Description 
Value 
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Field Name Description 


Reserved 


rf_ bw_timeout This field is used to set timeout threshold value for 
_thr_bist BIST channel. 


rf_bw_holdoff_ This field enables bandwidth holdoff function for 
en_bist BIST channel 


Reserved 


rf_bw_thr_bist This field is used to set bandwidth holdoff threshold 
value for BIST channel. 


rf_pri_bist This field indicates BIST channel priority. 


O is the lowest priority and 15 is the highest priority 


6.29.2.2.30DMC_BIST5 


Description: DMC DMEM control registers 


This register is used to configure BIST. 
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0x0194 DMC BIST control register (Reset 0x00000000) DMC_BIST5 
ce a ee) 


Type RW 


rf_bist_data_mask 


Type RW 


Field Name Type Reset Description 
Value 


rf_bist_data_m | [31:0] 32’hO This field indicates the mask bits for each DQ bit 
ask 


6.29.2.2.31DMC_BIST6 


Description: DMC DMEM control registers 


This register is used to configure BIST. 
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0x0198 DMC BIST control register (Reset 0x00000000) DMC_BIST6 
ee ee 


Type RW 


rf_bist_data_Ifsr_seed 


Type RW 


Field Name Type Reset Description 
Value 


rf_bist_data_lfs | [31:0] 32’h00 | This seed is used to generate LFSR data pattern 
r_seed 


6.29.2.2.32DMC_BIST7 - DMC_BIST14 


Description: DMC DMEM control registers 


This register is used to configure BIST. 
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0x019C DMC BIST control register (Reset OxEEEF7BDE) DMC_BIST7 
0x01A0 DMC BIST control register (Reset 0x4210DB6E) DMC_BIST8 
0x01A4 DMC BIST control register (Reset 0x92488888) DMC_BIST9 
0x01A8 DMC BIST control register (Reset 0xC7878787) DMC_BIST10 
0x01AC DMC BIST control register (Reset 0x33331C71) DMC_BIST11 
0x01B0 DMC BIST control register (Reset 0x00000055) DMC_BIST12 
0x01B4 DMC BIST control register (Reset 0x00000000) DMC_BIST13 


0x01B8 DMC BIST control register (Reset 0x00000000) DMC_BIST14 


rf_bist_data_sipi_x_pattern 


Type RW 


rf_bist_data_sipi_x_pattern 


Type RW 


Field Name Type Reset Description 
Value 


rf_bist_data_si | [31:0] R/W 32’hO0 | This field indicates the BIST SIPI data pattern or user 
pi_x_pattern data pattern. 


6.29.2.2.33DMC_BIST15 


Description: DMC DMEM control registers 


This register is used to configure BIST. 
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0x01BC DMC BIST control register (Reset 0x00000000) DMC_BIST15 
ee ee Ld 


Type RW 


rf_bist_outputO_pattern 


Type RW 


Field Name Type Reset Description 
Value 


rf_bist_outputO | [31:0] R/W 32’h00 | This field is used to tie the output DQ bit to 0 
_pattern 


6.29.2.2.34DMC_BIST16 


Description: DMC DMEM control registers 


This register is used to configure BIST. 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1513 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


0x01CO DMC BIST control register (Reset 0x00000000) DMC_BIST16 
Doran Ld 


Type RW 


rf_bist_output1_pattern 


Type RW 


Field Name Type Reset Description 
Value 


rf_bist_output1 | [31:0] R/W 32’h00 | This field is used to tie the output DQ bit to 1 
_pattern 


6.29.2.2.35DMC_BIST17 


Description: DMC DMEM control registers 


This register is used to configure BIST. 
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0x01C4 DMC BIST control register (Reset 0x00000000) DMC_BIST17 


rfbist_fail_data 


Type 


rfbist_fail_data 


Type 


Field Name Type Reset Description 
Value 


rfbist_fail_data | [31:0] os 32’h00 | This field indicates the failed data captured. 


6.29.2.2.36DMC_BIST18 


Description: DMC DMEM control registers 


This register is used to configure BIST. 
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0x01C8 DMC BIST control register (Reset 0x00000000) DMC_BIST18 


rfbist_expect_data 


Type 


rfbist_expect_data 


Type 


Field Name Type Reset Description 
Value 


rfbist_expect_d | [31:0] E 32’h00 | This field indicates the expected data. 
ata 


6.29.2.2.37DMC_BIST19 


Description: DMC DMEM control registers 


This register is used to configure BIST. 
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0x01CC DMC BIST control register (Reset 0x00000000) DMC_BIST19 


rfbist_fail_addr 


Type 


rfbist_fail_addr 


Type 


Field Name aia Description 


rfbist_fail_addr | [31:0] 32’h00 | This field indicates the address of the failed data 
captured.(last fail bist_address) 


6.29.2.2.38DMC_BIST20 


Description: DMC DMEM control registers 


This register is used to configure BIST. 
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0x01D0 DMC BIST control register (Reset 0x00000000) DMC_BIST20 


Reserved rfbist_fail_n 


Type 


fbist_fail_patt 
km Wav 
ern_type 
= — B M 


Field Name Type Reset Description 
Value 


[31:24] Reserved 


rfbist_fail_n [23:16] This field indicates the failed count of BIST. 


[15:10] Reserved 


rfbist_fail_patt | [9:8] This field indicates the failed type of SIPI data 
ern_type pattern. 


[7:5] Reserved 


rfbist_fail_patt | [4:0] This field indicates the failed bit of SIPI data pattern. 
ern_bit 


6.29.2.2.39DMC_DTMGO 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 
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0x0200 DMC timing config register (Reset 0x24090809, FO) DMC_DTMG0_FO 
0x0240 DMC timing config register (Reset 0x24070607, F1) DMC_DTMGO_F1 
0x0280 DMC timing config register (Reset 0x23060506, F2) DMC_DTMGO_F2 


0x02CO DMC timing config register (Reset 0x22050405, F3) DMC_DTMG0O_F3 


De i lf alae on ical pl ie Fe 


Type RW RW RW 


AWA 

MEE HENEHH 

al al Ea eal ac | a Gl a a 

i COR 
RW RW 


i iH HEHHE 
Field Name Type Reset Description 

Value 
drf_t_ccd [31:28] R/W 4’h2 Timing parameter: tCCD 


T is clk_dmce cycle, that is, external memory clock 
cycle. 


drf_t_rrd [27:24] R/W 4’h4 Timing parameter: tRRD 


T is clk_dmce cycle, that is, external memory clock 


cycle. 
[23:21] RO 0 Reserved 
drf_t_rpab [20:16] R/W 5’hO Timing parameter: tRPAB 


T is clk_dme cycle, that is, external memory clock 


cycle. 
[15:13] RO 0 Reserved 
drf_t_rcd [12:8] R/W 5’h8 Timing parameter: tRCD 


T is clk_dmce cycle, that is, external memory clock 
cycle. 
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Field Name Description 


Reserved 


Timing parameter: tRP 


T is clk_dmce cycle, that is, external memory clock 
cycle. 


6.29.2.2.40DMC_DTMG1 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x0204 DMC timing config register (Reset 0x02080802, FO) DMC_DTMG1_F0O 
0x0244 DMC timing config register (Reset 0x02070702, F1) DMC_DTMG1_F1 
0x0284 DMC timing config register (Reset 0x02060601, F2) DMC_DTMG1_F2 


0x02C4 DMC timing config register (Reset 0x02050601, F3) DMC_DTMG1_F3 


drf_t_rtr Reserved drf_t_wtr 


RW RW 


Field Name Type Reset Description 
Value 
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Field Name Description 


Reserved 


drf_t_rtr Timing parameter: read-to-read turn-around time 
between different CSs 


T is clk_dmce cycle, that is, external memory clock 
cycle. 


[23:21] Reserved 


drf_t_wtr [20:16] Timing parameter: write-to-read turn-around time 


T is clk_dmce cycle, that is, external memory clock 
cycle. 


[15:12] Reserved 


drf_t_rtw [11:8] Timing parameter: read-to-write turn-around time 


T is clk_dmce cycle, that is, external memory clock 
cycle. 


Reserved 


drf_t_rtp Timing parameter: read-to-precharge turn-around 


time 


T is clk_dmce cycle, that is, external memory clock 
cycle. 


6.29.2.2.41DMC_DTMG2 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 
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0x0208 DMC timing config register (Reset 0x34202c38, FO) DMC_DTMG2_F0O 
0x0248 DMC timing config register (Reset 0x2c20242f, F1) DMC_DTMG2_F1 
0x0288 DMC timing config register (Reset 0x23202026, F2) DMC_DTMG2_F2 
0x02C8 DMC timing config register (Reset 0x1a20181c, F3) DMC_DTMG2_F3 
ce ee es er ee eae ee ee ec 
Da a 


Type RW RW 


drf_t_wr drf_t_xsr 


= B 


Field Name Description 


Timing parameter: tRFC 


T is clk_dmce cycle, that is, external memory clock 
cycle. 


drf_t_rfcpb Timing parameter: tRFCpb 


T is clk_dmce cycle, that is, external memory clock 
cycle. 


drf_t_wr [15:10] Timing parameter: tWR 


T is clk_dmce cycle, that is, external memory clock 
cycle. 


drf_t_xsr 10h38 | Timing parameter: tXSR 


T is clk_dmce cycle, that is, external memory clock 
cycle. 
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6.29.2.2.42DMC_DTMG3 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x020C DMC timing config register (Reset 0x35021411, FO) DMC_DTMG3_FO 
0x024C DMC timing config register (Reset 0x3502110E, F1) DMC_DTMG3_F1 
0x028C DMC timing config register (Reset 0x34020e0c, F2) DMC_DTMG3_F2 


0x02CC DMC timing config register (Reset 0x34020A09, F3) DMC_DTMG3_F3 


“ejo oo | ~~ i oT O 
RW 


Type RW RW 


drf_t_faw Reserved drf_t_ras 


= j 


Field Name Reset Description 
Value 


drf_t_cke [31:28] R/W 4’h3 Timing parameter: tCKE 


T is clk_dmce cycle, that is, external memory clock 
cycle. 


drf_t_xp [27:24] R/W 4’h5 Timing parameter: tXP 


T is clk_dmce cycle, that is, external memory clock 
cycle. 
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Field Name Description 


Reserved 


drf_t_mrd Timing parameter: tMRD (tMRW in LPDDR2) 


T is clk_dmce cycle, that is, external memory clock 
cycle. 


drf_t_faw Timing parameter: tFAW 


T is clk_dmce cycle, that is, external memory clock 
cycle. 


Reserved 


drf_t_ras Timing parameter: tRAS-MIN 


T is clk_dmce cycle, that is, external memory clock 
cycle. 


6.29.2.2.43DMC_DTMG4 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 
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0x0210 DMC timing config register (Reset 0x000c0403, FO) DMC_DTMG4_FO 
0x0250 DMC timing config register (Reset 0x000a0302, F1) DMC_DTMG4_F1 
0x0290 DMC timing config register (Reset 0x00090302, F2) DMC_DTMG4_F2 
0x02D0 DMC timing config register (Reset 0x00080201, F3) DMC_DTMG4_F3 
Pa ae a a i a ise ee 


Type RW 


Aww 

* eee | 

ia Gl Di i ic] eli [Ll il a a 

oa “" ii | 
Type RW RW 


Field Name Reset Description 
Value 


Reserved 


drf_rdata_laten Timing adjustment: read data latency 


cy 
The unit is clk_dmc cycle. 


[15:12] Reserved 


drf_wdm_laten | [11:8] Timing adjustment: write DM latency 
cy 


The unit is clk_dmc cycle. 


Reserved 


drf_wdata_late Timing adjustment: write data latency 


ncy 
The unit is clk_dmc cycle. 
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6.29.2.2.44DMC_DTMG5 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x0214 DMC timing config register (Reset 0x00000000, FO) DMC_DTMG5_FO 
0x0254 DMC timing config register (Reset 0Ox00000000, F1) DMC_DTMG5_F1 
0x0294 DMC timing config register (Reset 0Ox00000000, F2) DMC_DTMG5_F2 
0x02D4 DMC timing config register (Reset 0x00000000, F3) DMC_DTMG5_F3 
asa a fe sfc ee a Fc ea 
id a \ Ce 


Type RW 


| Reserved drf_data_oe_dly 


Type RW 


Field Name Description 


drf_data_oe_se | [31:16] Timing adjustment: DQ output enable expand 


| 
The unit is clk_dmc_2x cycle. 


Reserved 


drf_data_oe_dl Timing adjustment: DQ output enable delay 


y 
The unit is clk_dmc cycle. 
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6.29.2.2.45DMC_DTMG6 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x0218 DMC timing config register (Reset 0x010044EB, FO) DMC_DTMG6_FO 
0x0258 DMC timing config register (Reset 0x004033EA, F1) DMC_DTMG6_F1 
0x0298 DMC timing config register (Reset 0x001022E8, F2) DMC_DTMG6_F2 
0x02D8 DMC timing config register (Reset 0x001022E8, F3) DMC_DTMG6_F3 
as a fe ss fic ec ee a icc ea 
"Jooo "|O O) 


Type RW 


| Reserved drf_dqs_oe_dly 


Type RW 


Field Name Description 


drf_dqs_oe_sel | [31:16] Timing adjustment: DQS output enable expand 


The unit is clk_dmc_2x cycle. 


Reserved 


drf_dqs_oe dly Timing adjustment: DQS output enable delay 


The unit is clk_dmc cycle. 
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6.29.2.2.46DMC_DTMG7 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x021C DMC timing config register (Reset 0x00000000, FO) DMC_DTMG7_FO 
0x025C DMC timing config register (Reset 0Ox00000000, F1) DMC_DTMG7_F1 
0x029C DMC timing config register (Reset 0Ox00000000, F2) DMC_DTMG7_F2 
0x02DC DMC timing config register (Reset 0x00000000, F3) DMC_DTMG7_F3 
a i ca i os cel fed ela 
ad a Ce 


Type RW 


esl cal [cles 5 a el al 


Type RW 


Field Name Description 


drf_dqs_out_se | [31:16] 16’h01 | Timing adjustment: DQS output expand 


| 80 
The unit is clk_dmc_2x cycle. 


Reserved 


drf_dqs_out_dl Timing adjustment: DQS output delay 


y 
The unit is clk_dmc cycle. 
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6.29.2.2.47DMC_DTMG8 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x0220 DMC timing config register (Reset 0x00000000, FO) DMC_DTMG8_FO 
0x0260 DMC timing config register (Reset 0Ox00000000, F1) DMC_DTMG8_F1 
0x02A0 DMC timing config register (Reset 0x00000000, F2) DMC_DTMG8_F2 
0x02E0 DMC timing config register (Reset 0x00000000, F3) DMC_DTMG8_F3 
ee tl ie sD isa el ea [ee 
al S Āā) 


Type RW 


Ba E ARTA AA 


Type RW 


Field Name Description 


drf_data_ie_sel | [31:16] 16’h01 | Timing adjustment: DQ input enable expand 


80 
The unit is clk_dmc_2x cycle. 


Reserved 


drf_data_ie_dly Timing adjustment: DQ input enable delay 


The unit is clk_dmc cycle. 
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6.29.2.2.48DMC_DTMG9 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x0224 DMC timing config register (Reset 0Ox00000000, FO) DMC_DTMG9_FO 
0x0264 DMC timing config register (Reset 0Ox00000000, F1) DMC_DTMG9_F1 
0x02A4 DMC timing config register (Reset 0Ox00000000, F2) DMC_DTMG9_F2 
0x02E4 DMC timing config register (Reset 0x00000000, F3) DMC_DTMG9_F3 
es a it ie sD es ie en [ee 
al S O N) 


Type RW 


ee Ee EA 


Type RW 


Field Name Description 


drf_dqs_ie_sel | [31:16] 16’h01 | Timing adjustment: DQS input enable expand 


80 
The unit is clk_dmc_2x cycle. 


Reserved 


drf_dqs_ie dly Timing adjustment: DQS input enable delay 


The unit is clk_dmc cycle. 
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6.29.2.2.49DMC_DTMG10 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x0228 DMC timing config register (Reset 0Ox00000000, FO) DMC_DTMG10_FO 
0x0268 DMC timing config register (Reset Ox00000000, F1) DMC_DTMG10_F1 
0x02A8 DMC timing config register (Reset 0x00000000, F2) DMC_DTMG10_F2 
0x02E8 DMC timing config register (Reset 0x00000000, F3) DMC_DTMG10_F3 
es tl a ie sD clap fae 
al M \ Ce 


Type RW 


ee Ee a A 


Type RW 


Field Name Description 


drf_dqs_gate_s | [31:16] 16’h01 | Timing adjustment: DQS gate expand 


el 80 
The unit is clk_dmc_2x cycle. 


Reserved 


drf_dqs_gate_d Timing adjustment: DQS gate delay 


ly 
The unit is clk_dmc cycle. 
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6.29.2.2.50DMC_DTMG11 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x022C DMC timing config register (Reset 0x20801004, FO) DMC_DTMG11_F0O 
0x026C DMC timing config register (Reset 0x00001003, F1) DMC_DTMG11_F1 
0x02AC DMC timing config register (Reset 0x00001002, F2) DMC_DTMGi11_F2 


0x02EC DMC timing config register (Reset 0x00001101, F3) DMC_DTMG11_F3 


drf_t_zq drf_dll_auto_cnt 


Type RW RW 


drf_dll_auto_cnt a = drf_dfs_mrw_mr2 


já B K 


Field Name Reset Description 


Value 


drf_t_zq [31:20] R/W 12’hO Timing parameter: tZQ 


T is clk_dme cycle, that is, external memory clock 


cycle. 

drf_dil_auto_c | [19:12] | R/W 1’b0 

nt 

drf_io_ib2_en [11] R/W T’bO This bit is used to enable IO work in IB2 mode to 
save IO power 
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Field Name Description 


drf_pll_bypass_ This bit is used to set deskew-PLL bypass mode. 
mode 


drf_dll_satu_m This bit is used to enable DLL work in saturation 
ode mode 


drf_dll_half_m This bit is used to enable DLL work in half cycle 
ode mode 


drf_dfs_ mrw_ This field indicates the MR2 value used to change 
mr2 RL/WL when DFS 


6.29.2.2.51DMC_DTMG12 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 
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0x0230 DMC timing config register (Reset 0x00000000, FO) DMC_DTMG12_F0O 
0x0270 DMC timing config register (Reset 0x00000000, F1) DMC_DTMG12_F1 
0x02B0 DMC timing config register (Reset 0Ox00000000, F2) DMC_DTMG12_F2 


0x02F0 DMC timing config register (Reset 0x00000000, F3) DMC_DTMG12_F3 


ir Fs ee i eal a ale Vn ic Ea (a 


Type RW RW 


drf_ 


drf_dll_satu_cnt drf_dll_init_cnt 


a a 
Field Name Type Reset Description 

Value 
drf_t_refpb [31:20] R/W 12’hO Timing parameter: tREFPB 


T is clk_dmce cycle, that is, external memory clock 
cycle. 


[19:18] RO 0 Reserved 


drf_t_derate [17:16] R/W 2’hO Timing parameter: tDERATE, for AC timing derate in 
high temperature. 


T is clk_dmce cycle, that is, external memory clock 


cycle. 
drf_dil_clk_mo | [15] R/W 1’bO 
de 
drf_dil_satu_cn | [14:8] R/W 7’hO 
t 
[7] RO 0 Reserved 
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Field Name Reset Description 
Value 


drf_dll_init_cnt 7’hO This field is used to configure DLL searching start 


value 


6.29.2.2.52DMC_DTMG13 


Description: DMC DMEM control registers 


This register is used to configure external DMEM. 


0x0234 DMC timing config register (Reset 0x00000000, FO) DMC_DTMG13_F0O 
0x0274 DMC timing config register (Reset 0x00000000, F1) DMC_DTMG13_F1 
0x02B4 DMC timing config register (Reset 0Ox00000000, F2) DMC_DTMG13_F2 


0x02F4 DMC timing config register (Reset 0x00000000, F3) DMC_DTMG13_F3 


drf_pwr_down_idle_cnt 


Type RW 


drf_self_ref_idle_cnt 


Type RW 


Field Name Type Reset Description 
Value 


drf_pwr_down | [31:16] R/W 16’h10 | This fields indicate the DRAM idle cycles before 
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Field Name E Description 


_idle_cnt putting DRAM into power down 


drf_self_ref_idl : 16’h20 | This fields indicate the DRAM idle cycles before 
e_cnt 0 putting DRAM into self-refresh 


6.29.2.2.53DMC_CFG_DLLx 


Description: DMC DLL configuration register 


This register is used to configure DLL information. 


0x0300 DMC_CFG_DLL_AC 
0x0400 DMC_CFG_DLL_DSO 
0x0500 DMC DLL configuration register (Reset 0x62220000) DMC_CFG_DLL_DS1 
0x0600 DMC_CFG_DLL_DS2 


0x0700 DMC_CFG_DLL_DS3 


rf_dll_lock_wait rf_dil_pd_cnt rf_di_cpst_thr 


rf_dll i T = Re rf_dll 
clk | _err_ a = Reserved 


me | B i 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1536 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM’ 


Field Name 


SC7731E Design Specification 


Description 


rf_dll_lock_wai | [31:28] 
t 


This field indicates the cycles to wait the DLL lock 
internal signals 


rf_dil_auto_err | [27] 
_clr 


This bit enables DLL automatically clear when meet 
error 


rf dll_pd_cnt [26:24] 


This field is the sum of the delay cells from phase1 to 
phase2. 


rf_dl_cpst_thr [23:16] 


This field is the threshold to start one compensation 


rf_dil_en [15] 


This bit enables the DLL. 


0: the DLL is disabled 


1: the DLL is enabled 


rf_dl_clk_sel 


rf_dll_err_clr 


This bit is used to clear DLL error in 
DMC_STS_DLL[29], when write 1 to this bit 


rf_dl_cpst_auto 


_ref_en 


This bit is used to enable automatic compensation 
when all bank auto refresh. 


rf_dl_cpst_star 
t 


This bit is used to start compensation one time. 


rf_dl_cpst_en 


This bit enables the DLL compensation. 


0: the DLL compensation is disabled 


1: the DLL compensation is enabled 


rf_dll_auto_clr 
en 


This field enables automatically reset DLL 


rf_dll_clr 


This field is to reset DLL 


Reserved 
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6.29.2.2.54DMC_STS_DLLx 


Description: DMC DLL status register 


This register is used to configure DLL information. 


0x0304 DMC_STS_DLL_AC 
0x0404 DMC_STS_DLL_DSO 
0x0504 DMC DLL status register (Reset 0x007f0000) DMC_STS_DLL_DS1 
0x0604 DMC_STS_DLL_DS2 


0x0704 DMC_STS_DLL_DS3 


rfdl_ 
Reserved rfdll_st cpst_ Reserved 
st 


Reserved rfdll_cnt 


Type 


Field Name 


[31:30] RO 0 Reserved 
rfdil_error [29] RO 1’bO This field is set if DLL error happens 
rfdil_locked [28] RO 1’bO This field indicates DLL is locked or not 
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Field Name Description 


1: DLL LOCKED 


0: DLL UNLOCKED 


rfdll_st [27:25] This fields show the state of DLL FSM 


rfdl_cpst_st [24] This field shows the state of DLL CPST FSM 


[23:7] Reserved 


rfdll_cnt [6:0] This field indicate the count of delay cells for one 


clk_dmce cycle 


6.29.2.2.55DMC_xxx_DL_AC(DSx) 


Description: DMC delay line control register 


These registers are used to configure the DMEM delay lines in DMC PHY. 


DMC_CLKWR_DL_AC 0x0308 clkwr_dl_ac 
DMC_CLKWR_DL_DSO 0x0408 clkwr_dl_0O 
DMC_DQSIN POS DL_DSO 0x040C dqs_in_pos dl_0 
DMC_DQSIN_NEG_DL_DSO 0x0410 dqs_in_neg dl_0O 
DMC_DQSGATE_DL_DSO 0x0414 dqs_gate_dl_0 
DMcC_CLKWR_DL_DS1 0x0508 clkwr_dl_1 
DMC_DQSIN_ POS DL_DS1 0x050C dqs_in_pos dl_1 
DMC_DQSIN_NEG_DL_DS1 0x0510 dqs_in_neg dl 1 
DMC_DQSGATE_DL_DS1 0x0514 dqs_gate dl 1 
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DMC_CLKWR_DL_DS2 0x0608 clkwr_dl_2 
DMC_DQSIN_POS_DL_DS2 0x060C dqs_in_pos dl 2 
DMC_DQSIN_NEG_DL_DS2 0x0610 dqs_in_neg dl 2 
DMC_DQSGATE_DL_DS2 0x0614 dqs_gate dl 2 
DMC_CLKWR_DL_DS3 0x0708 clkwr_dl_3 
DMC_DQSIN_POS_DL_DS3 0x070C dqs_in_pos dl 3 
DMC_DQSIN_NEG_DL_DS3 0x0710 dqs_in_neg dl_3 
DMC_DQSGATE_DL_DS3 0x0714 dqs_gate dl 3 
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0x0308 
0x0408 
0x040C 
0x0410 
0x0414 
0x0508 
0x050C 
0x0510 
DMC delay line control register 
0x0514 
(Reset 0x00000000) 
0x0608 
0x060C 
0x0610 
0x0614 
0x0708 
0x070C 


0x0710 


0x0714 


rf_xxx_cpst_qt rfdl_xxx_qtr_c rf_xxx_qtr_dl_ 
r_offset nt sel 


RW RO RW RO 


Rese Rese 
rfdl_xxx_cnt 
rved rved 

Tve E ë ° B 


SC7731E Design Specification 


DMC_CLKWR_DL_AC 


DMC_CLKWR_DL_DSO 


DMC_DQSIN_POS_DL_DSO 


DMC_DQSIN_NEG_DL_DSO 


DMC_DQSGATE_DL_DSO 


DMC_CLKWR_DL_DS1 


DMC_DQSIN_POS_DL_DS1 


DMC_DQSIN_NEG_DL_DS1 


DMC_DQSGATE_DL_DS1 


DMC_CLKWR_DL_DS2 


DMC_DQSIN_POS_DL_DS2 


DMC_DQSIN_NEG_DL_DS2 


DMC_DQSGATE_DL_DS2 


DMC_CLKWR_DL_DS3 


DMC_DQSIN_POS_DL_DS3 


DMC_DQSIN_NEG_DL_DS3 


DMC_DQSGATE_DL_DS3 


aS Ale See eee eae eee 


rf_xxx_cpst_offset 


RW 


Cea Ea ea aA ana a a Va cae i 


rf_xxx_dl_sel 


RW 
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Field Name Description 


rf_xxx_cpst_en This field enables the delay line to be compensated 
automatically by DLL 


rf_xxx_cpst_off This field enables to plus or to minus the offset value 
set_minus when DLL CPST, 


0: Plus offset 


1: Minus offset 


rf_xxx_cpst_qtr | [29:28] This fields are used to set the offset quarter delay 
_ offset value of DLL CPST 


rfdl_xxx_qtr_cn | [27:26] This field indicate the count of quarter delay 


t 


rf_xxx_qtr_dl_s | [25:24] This field controls quarter delay value of delay line 
el 


[23] Reserved 


rf_xxx_cpst_off | [22:16] This fields are used to set the offset delay value of 
set DLL CPST 


[15] Reserved 


rfdl_xxx_cnt [14:8] This field indicate the count of delay 


[7] Reserved 


rf_xxx_dl_sel This field controls delay value of delay line 


6.29.2.2.56DMC_ADDR_OUT0_DL_AC 


Description: DMC delay line control register 


These registers are used to configure the DMEM delay lines in DMC PHY. 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1542 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


0x030C DMC delay line DLO control register (Reset 0x00000000) DMC_ADDR_OUTO_DL_AC 


Reserved rf_a3_out_dl_sel_ac Reserved rf_a2_out_dl_sel_ac 


Field Name Reset Description 
Value 


[31:29] Reserved 


rf_a3_out_dl_s | [28:24] This field controls delay value of A3 output delay line 
el_ac 


[23:21] Reserved 


rf_a2_out_dl_s | [20:16] This field controls delay value of A2 output delay line 
el_ac 


[15:13] Reserved 


rf_al_out_dl_s | [12:8] This field controls delay value of A1 output delay line 


el_ac 


[7:5] Reserved 


rf_aO_out_dl_s | [4:0] This field controls delay value of AO output delay line 
el_ac 


6.29.2.2.57DMC_ADDR_OUT1_DL_AC 
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Description: DMC delay line control register 


These registers are used to configure the DMEM delay lines in DMC PHY. 


DMC delay line DL1 control register 
0x0310 DMC_ADDR_OUT1_DL_AC 
(Reset 0x00000000) 


"e T Dny 
M a 


ka oo ae ictal 


Field Name Type Reset Description 
Value 
[31:29] RO 0 Reserved 


rf_a7_out_dl_s | [28:24] R/W 5’hO This field controls delay value of A7 output delay line 
el_ac 


[23:21] RO 0 Reserved 


rf_a6 out dl_s | [20:16] R/W 5’hO This field controls delay value of A6 output delay line 
el_ac 


[15:13] RO 0 Reserved 


rf_a5_out_dl_s | [12:8] R/W 5’hO This field controls delay value of A5 output delay line 
el_ac 


[7:5] RO 0 Reserved 
rf_a4_out_dl_s | [4:0] R/W 5’hO This field controls delay value of A4 output delay line 
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Field Name Type Reset Description 
Value 


= — 


6.29.2.2.58DMC_ADDR_OUT2_DL_AC 


Description: DMC delay line control register 


These registers are used to configure the DMEM delay linesin DMC PHY. 


DMC delay line DL2 control register 
0x0314 DMC_ADDR_OUT2_DL_AC 
(Reset 0x00000000) 


m 


Type 


ae cial — 
RW RW 


Type 


Field Name Reset Description 
Value 


[31:13] RO 0 Reserved 


rf_a9_out_dl_s | [12:8] R/W 5’hO This field controls delay value of A9 output delay line 
el_ac 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1545 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC7731E Design Specification 


Field Name Reset Description 


Value 


Reserved 


rf_a8_out_dl_s : This field controls delay value of A8 output delay line 
el_ac 


6.29.2.2.59DMC_CMD_OUT_DL_AC 


Description: DMC delay line control register 


These registers are used to configure the DMEM delay lines in DMC PHY. 


DMC delay line DLO control register 
0x0318 DMC_CMD_OUT_DL_AC 
(Reset 0x00000000) 


ey ae 


— aaa 


Field Name Reset Description 
Value 


[31:29] RO 0 Reserved 


rf_clk_out_dl_s | [28:24] R/W 5’hO This field controls delay value of DRAM clock output 
el_ac delay line 
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Field Name Description 


Reserved 


rf_cke_out_dl_ This field controls delay value of cke output delay 
sel_ac line 


Reserved 


rf_csn1_out_dl This field controls delay value of csn1 output delay 
_sel_ac line 


Reserved 


rf_csnO_out_dl This field controls delay value of csnO output delay 


_sel_ac line 


6.29.2.2.60DMC_IOMUX_SEL_AC 


Description: DMC AC slice IOMUX control register 


These registers are used to configure the IOMUX select in DMC PHY AC slice. 
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DMC AC slice IOMUX control register 
0x0380 DMC_IOMUX_SEL_AC 
(Reset 0x00000000) 


Reserved Reserved 
el sel 


m] O MM EF 


Reserved 


Type RO RW RW RW RW 


Field Name Type Reset Description 
Value 


[31:22] RO 0 Reserved 
rf_phy_io_clk_s | [21] R/W 1’bO This field controls IO CLK iomux select. 
el 
rf_phy_io_cke_ | [20] R/W 1’bO This field controls IO CKE iomux select. 
sel 

[19:18] RO 0 Reserved 
rf_phy_io_csn1 | [17] R/W 1’bO This field controls IO CSN1 iomux select. 
_sel 
rf_phy_io_csnO | [16] R/W 1’b0O This field controls IO CSNO iomux select. 
_sel 

[15:10] RO 0 Reserved 
rf_phy_io_ca9_ | [9] R/W 1’bO This field controls IO CA9 iomux select. 
sel 
rf_phy_io_ca8_ | [8] R/W 1’bO This field controls IO CA8 iomux select. 
V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1548 of 3034 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GY SPREADTRUM SC7731E Design Specification 


Field Name Description 


sel 


rf_phy_io_ca7_ This field controls IO CA7 iomux select. 
sel 


rf_phy_io_ca6_ This field controls IO CA6 iomux select. 
sel 


rf_phy_io_ca5_ This field controls IO CA5 iomux select. 
sel 


rf_phy_io_ca4_ This field controls IO CA4 iomux select. 
sel 


rf_phy_io_ca3_ This field controls IO CA3 iomux select. 
sel 


rf_phy_io_ca2_ This field controls IO CA2 iomux select. 
sel 


rf_phy_io_ca1_ This field controls IO CA1 iomux select. 
sel 


rf_phy_io_caO_ This field controls IO CAO iomux select. 


sel 


6.29.2.2.61DMC_IOMUX_OUT_AC 


Description: DMC AC slice IOMUX control register 


These registers are used to configure the IOMUX output in DMC PHY AC slice. 
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DMC AC IOMUX control register 
0x0384 DMC_IOMUX_OUT_AC 
(Reset 0x00000000) 


Reserved Reserved 
ut out 


m] O MM EF 


Reserved 


Type RO 


Field Name Type Reset Description 
Value 


[31:22] RO 0 Reserved 
rf_phy_io_clk_ | [21] R/W 1’bO This field controls IO CLK iomux output. 
out 
rf_phy_io_cke_ | [20] R/W 1’bO This field controls IO CKE iomux output. 
out 

[19:18] RO 0 Reserved 
rf_phy_io_csn1 | [17] R/W 1’bO This field controls IO CSN1 iomux output. 
_out 
rf_phy_io_csnO | [16] R/W 1’b0O This field controls IO CSNO iomux output. 
_out 

[15:10] RO 0 Reserved 
rf_phy_io_ca9_ | [9] R/W 1’bO This field controls IO CA9 iomux output. 
out 
rf_ phy_io_ca8_ | [8] R/W 1’bO This field controls IO CA8 iomux output. 
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Field Name Description 


out 


rf_phy_io_ca7_ This field controls IO CA7 iomux output. 
out 


rf_phy_io_ca6_ This field controls IO CA6 iomux output. 
out 


rf_phy_io_ca5_ This field controls IO CA5 iomux output. 
out 


rf_phy_io_ca4_ This field controls IO CA4 iomux output. 
out 


rf_phy_io_ca3_ This field controls IO CA3 iomux output. 
out 


rf_phy_io_ca2_ This field controls IO CA2 iomux output. 
out 


rf_phy_io_ca1_ This field controls IO CA1 iomux output. 
out 


rf_phy_io_caO_ This field controls IO CAO iomux output. 


out 


6.29.2.2.62DMC_IOMUX_OE_AC 


Description: DMC AC IO control register 


These registers are used to configure the IOMUX output enable in DMC PHY AC slice. 
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DMC AC IOMUX control register 
0x0388 DMC_IOMUX_OE_AC 
(Reset 0x00000000) 


Reserved Reserved 
oe 


m] ooo e 


Reserved 


Type RO RW RW RW Rw | RW 


Field Name Type Reset Description 
Value 


[31:22] RO 0 Reserved 
rf_phy_io_clk_ | [21] R/W 1’bO This field controls IO CLK iomux output enable. 
oe 
rf_phy_io_cke_ | [20] R/W 1’bO This field controls IO CKE iomux output enable. 
oe 

[19:18] RO 0 Reserved 
rf_phy_io_csn1 | [17] R/W 1’bO This field controls IO CSN1 iomux output enable. 
_oe 
rf_phy_io_csnO | [16] R/W 1’b0O This field controls IO CSNO iomux output enable. 
_oe 

[15:10] RO 0 Reserved 
rf_phy_io_ca9_ | [9] R/W 1’bO This field controls IO CA9 iomux output enable. 
oe 
rf_ phy_io_ca8_ | [8] R/W 1’bO This field controls IO CA8 iomux output enable. 
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Field Name Description 


oe 


rf_phy_io_ca7_ This field controls IO CA7 iomux output enable. 
oe 


rf_phy_io_ca6_ This field controls IO CA6 iomux output enable. 
oe 


rf_phy_io_ca5_ This field controls IO CA5 iomux output enable. 
oe 


rf_phy_io_ca4_ This field controls IO CA4 iomux output enable. 
oe 


rf_phy_io_ca3_ This field controls IO CA3 iomux output enable. 
oe 


rf_ phy_io_ca2_ This field controls IO CA2 iomux output enable. 
oe 


rf_phy_io_ca1_ This field controls IO CA1 iomux output enable. 
oe 


rf_phy_io_caO_ This field controls IO CAO iomux output enable. 


oe 


6.29.2.2.63DMC_IOMUX_IE_AC 


Description: DMC AC slice IOMUX control register 


These registers are used to configure the IOMUX input enable in DMC PHY AC slice. 
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DMC AC IOMUX control register 
0x038C DMC_IOMUX_IE_AC 
(Reset 0x00000000) 


Reserved k p Reserved 
e 


m] et 


Reserved 


Field Name Type Reset Description 
Value 

[31:22] RO 0 Reserved 
rf_phy_io_clk_i | [21] R/W 1’bO This field controls IO CLK iomux input enable. 
e 
rf_phy_io_cke_ | [20] R/W 1’bO This field controls IO CKE iomux input enable. 
ie 

[19:18] RO 0 Reserved 
rf_phy_io_csn1 | [17] R/W 1’bO This field controls IO CSN1 iomux input enable. 
_ie 
rf_phy_io_csnO | [16] R/W 1’b0O This field controls IO CSNO iomux input enable. 
_ie 

[15:10] RO 0 Reserved 
rf_phy_io_ca9_ | [9] R/W 1’bO This field controls IO CA9 iomux input enable. 
ie 
rf_phy_io_ca8_ | [8] R/W 1’bO This field controls IO CA8 iomux input enable. 
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Field Name Description 


ie 


rf_phy_io_ca7_ This field controls IO CA7 iomux input enable. 
ie 


rf_phy_io_ca6_ This field controls IO CA6 iomux input enable. 
ie 


rf_phy_io_ca5_ This field controls IO CA5 iomux input enable. 
ie 


rf_phy_io_ca4_ This field controls IO CA4 iomux input enable. 
ie 


rf_phy_io_ca3_ This field controls IO CA3 iomux input enable. 
ie 


rf_phy_io_ca2_ This field controls IO CA2 iomux input enable. 
ie 


rf_phy_io_ca1_ This field controls IO CA1 iomux input enable. 
ie 


rf_phy_io_caO_ This field controls IO CAO iomux input enable. 


le 


6.29.2.2.64DMC_IO_ADDR_CTRL_AC 


Description: DMC ADDR IO control register 


These registers are used to configure the IO driver strength in DMC PHY. 
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DMC AC address IO control register 
0x0390 DMC_IO_ADDR_CTRL_AC 
(Reset 0x00000000) 


~~ B 


(eae aaa — 
OTC 


Field Name Reset Description 
Value 


[27:22] Reserved 


rf_phy_io_ib2_ | [21] This bit is used to enable IB2 mode of AC slice IOs 
en 


[20:13] Reserved 


rf_phy_io_drvn | [12:8] Setting of NMOS driver strength of AC slice IOs 


[7:5] Reserved 


rf_phy_io_drvp | [4:0] Setting of PMOS driver strength of AC slice IOs 


6.29.2.2.65DMC_CA_BIT_PATTERN_0 


Description: DMC CA bit pattern control register 


These registers are used to configure the CA bit pattern in DMC PHY. 
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DMC CA bit pattern control register 
0x0398 DMC_CA_BIT_PATTERN_O 


(Reset 0x76543210) 


rf_ca_bit_pattern 
ft HHH NZ 
a il ac tc Sc Vc a a 
m rf_ca_bit_pattern 


Type RW 


Field Name Type Reset Description 
Value 


rf_ca_bit_patte | [31:0] R/W 32’h76 | This field is used to choose the 8 CA[7:0] swap 
rn 543210 | mapping in one AC slice 


6.29.2.2.66DMC_CA_BIT_PATTERN_1 


Description: DMC CA bit pattern control register 


These registers are used to configure the CA bit pattern in DMC PHY. 
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DMC CA bit pattern control register 
0x039C DMC_CA_BIT_PATTERN_1 
(Reset 0x00000098) 


Reserved 


Type 


Reserved rf_ca_bit_pattern 


a = ë BEPRPEUHHH 


Field Name Reset Description 
Value 


Reserved 


rf_ca_bit_patte This field is used to choose the 2 CA[9:8] swap 
rn mapping in one AC slice 


6.29.2.2.67DMC_DQ_OUT0_DL_DSx 


Description: DMC delay line control register 


These registers are used to configure the DMEM delay lines in DMC PHY. 
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0x0418 DMC_DQ_OUTO_DL_DSO 
0x0518 DMC data output bit delay line control register DMC_DQ_OUTO_DL_DS1 
0x0618 (Reset 0x00000000) DMC_DQ_OUTO_DL_DS2 


0x0718 DMC_DQ_OUTO_DL_DS3 


ce al ica i i a el sl Uc olla 


Type RW RW 


Fi fi a el a a i a eV a a 


Type RW RW 


Field Name Reset Description 
Value 


[31:29] Reserved 


rf_d3_out_dl_s | [28:24] This field controls delay value of D3 output delay 
el_dsx line of data slice x 


[23:21] Reserved 


rf_d2_out_dl_s | [20:16] This field controls delay value of D2 output delay 
el_dsx line of data slice x 


[15:13] Reserved 


rf_d1_out_dl_s | [12:8] This field controls delay value of D1 output delay 
el_dsx line of data slice x 


[7:5] Reserved 


rf_dO_out_dl_s | [4:0] This field controls delay value of DO output delay 
el_dsx line of data slice x 
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6.29.2.2.68DMC_DQ_OUT1_DL_DSx 


Description: DMC delay line control register 


These registers are used to configure the DMEM delay lines in DMC PHY. 


0x041C DMC_DQ_OUT1_DL_DSO 
0x051C DMC data output bit delay line control register DMC_DQ_OUT1_DL_DS1 
0x061C (Reset 0x00000000) DMC_DQ_OUT1_DL_DS2 


0x071C DMC_DQ_OUT1_DL_DS3 


Reserved rf_d7_out_dl_sel_dsx Reserved rf_d6_out_dl_sel_dsx 


RW RW 


Type 


Field Name Type Reset Description 
Value 


[31:29] RO 0 Reserved 


rf_d7_out_dl_s | [28:24] R/W 5’hO This field controls delay value of D7 output delay 
el_dsx line of data slice x 


[23:21] RO 0 Reserved 


rf_d6_out_dl_s | [20:16] R/W 5’hO This field controls delay value of D6 output delay 


el_dsx line of data slice x 
[15:13] RO 0 Reserved 
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Field Name Description 


rf_d5_out_dl_s This field controls delay value of D5 output delay 


el_dsx line of data slice x 


Reserved 


rf_d4_out_dl_s This field controls delay value of D4 output delay 
el_dsx line of data slice x 


6.29.2.2.69DMC_DQ_INO_DL_DSx 


Description: DMC delay line control register 


These registers are used to configure the DMEM delay lines in DMC PHY. 


0x0420 DMC_DQ_INO_DL_DSO 
0x0520 DMC data input bit delay line control register DMcC_DQ_INO_DL_DS1 
0x0620 (Reset 0x00000000) DMC_DQ_INO_DL_DS2 


0x0720 DMC_DQ_INO_DL_Ds3 


RW 
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Field Name Description 


[31:29] Reserved 


rf_d3_in_dl_sel | [28:24] This field controls delay value of D3 input delay line 
dsx of data slice x 


[23:21] Reserved 


rf_d2_in_dl_sel | [20:16] This field controls delay value of D2 input delay line 
_dsx of data slice x 


[15:13] Reserved 


rf_d1_in_dl_sel | [12:8] This field controls delay value of D1 input delay line 


_dsx of data slice x 


[7:5] Reserved 


rf_dO_in_dl_sel | [4:0] This field controls delay value of DO input delay line 
dsx of data slice x 


6.29.2.2.70DMC_DQ_IN1_DL_DSx 


Description: DMC delay line control register 


These registers are used to configure the DMEM delay lines in DMC PHY. 
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0x0424 DMC_DQ_IN1_DL_DSO 
0x0524 DMC data input bit delay line control register DMC_DQ_IN1_DL_DS1 
0x0624 (Reset 0x00000000) DMC_DQ_IN1_DL_DS2 


0x0724 DMC_DQ_IN1_DL_DSs3 


ce ee fe Ee ea ea sel ee eee ed eee al 
Ft fi ar a i a Sa a 


Type RW RW 


Field Name Reset Description 
Value 


[31:29] Reserved 


rf_d7_in_dl_sel | [28:24] This field controls delay value of D7 input delay line 
dsx of data slice x 


[23:21] Reserved 


rf_d6_in_dl_sel | [20:16] This field controls delay value of D6 input delay line 
dsx of data slice x 


[15:13] Reserved 


rf_d5_in_dl sel | [12:8] This field controls delay value of D5 input delay line 
_dsx of data slice x 


[7:5] Reserved 


rf_d4_in_dl_sel | [4:0] This field controls delay value of D4 input delay line 
_dsx of data slice x 
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6.29.2.2.71DMC_DMDQS_INOUT_DL_DSx 


Description: DMC delay line control register 


These registers are used to configure the DMEM delay lines in DMC PHY. 


0x0428 DMC_DMDQS_INOUT_DL_DSO 
0x0528 DMC delay line DLO control register DMC_DMDQS_INOUT_DL_DS1 
0x0628 (Reset 0x00000000) DMC_DMDQS_INOUT_DL_Ds2 


0x0728 DMC_DMDQS_INOUT_DL_DS3 


xzClti ‘iC; (C(‘(<‘i‘i‘i‘i‘iéi<xz7z7 zr 
RW 


Type 


sa cc Ue Mea i a a 
RW RW 


Type 


Field Name Type Reset Description 
Value 


[31:21] RO 0 Reserved 


rf_dqs_in_dl_s | [20:16] R/W 5’hO This field controls delay value of DQS input delay line 
el_dsx of data slice x 


[15:13] RO 0 Reserved 


rf_dm_out_dl_ | [12:8] R/W 5’hO This field controls delay value of DM output delay 


sel_dsx line of data slice x 
[7:5] RO 0 Reserved 
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Field Name Reset Description 
Value 


rf_dqs_out_dl_ : 5’hO This field controls delay value of DQS output delay 


sel_dsx line of data slice x 


6.29.2.2.72DMC_IOMUX_SEL_DSx 


Description: DMC Data slice IOMUX control register 


These registers are used to configure the IOMUX select in DMC PHY data slice. 


0x0480 
0x0580 DMC Data slice IOMUX control register 

DMC_IOMUX_SEL_DSx 
0x0680 (Reset 0x00000000) 


0x0780 


Reserved 


Type 


Reserved 


Type RO 


Field Name Type Reset Description 
Value 


[31:10] RO 0 Reserved 
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Field Name Description 


rf_phy_io_dqs_ This field controls IO DQS iomux select. 
sel 


rf_phy_io_dm_ This field controls IO DM iomux select. 
sel 


rf_phy_io_d7_s This field controls IO D7 iomux select. 
el 


rf_phy_io_d6_s This field controls IO D6 iomux select. 
el 


rf_ phy_io _d5 s This field controls IO D5 iomux select. 
el 


rf_phy_io _d4_s This field controls IO D4 iomux select. 
el 


rf_phy_io_d3_s This field controls IO D3 iomux select. 
el 


rf_phy_io_d2_s This field controls IO D2 iomux select. 
el 


rf_phy_io_d1_s This field controls IO D1 iomux select. 
el 


rf_phy_io_ dO s This field controls IO DO iomux select. 


el 


6.29.2.2.73DMC_IOMUX_OUT_DSx 


Description: DMC AC slice IOMUX control register 


These registers are used to configure the IOMUX output in DMC PHY AC slice. 
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0x0484 
0x0584 DMC Data slice IOMUX control register 

DMC_IOMUX_OUT_DSx 
0x0684 (Reset 0x00000000) 


0x0784 


Reserved 


Type 


Reserved 


Field Name Type Reset Description 
Value 

[31:10] RO 0 Reserved 
rf_phy_io_dqs_ | [9] R/W 1’bO This field controls IO DQS iomux output. 
out 
rf_phy_io_dm_ | [8] R/W 1’bO This field controls IO DM iomux output. 
out 
rf_ phy_io d7_ | [7] R/W 1’bO This field controls IO D7 iomux output. 
out 
rf_phy_io_d6_ | [6] R/W 1’b0 This field controls IO D6 iomux output. 
out 
rf_ phy_io d5_ | [5] R/W 1’b0O This field controls IO D5 iomux output. 
out 
rf_phy_io_d4_ | [4] R/W 1’bO This field controls IO D4 iomux output. 
out 
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Field Name = Description 


rf_phy_io_d3_ This field controls IO D3 iomux output. 
out 


rf_phy_io_d2_ This field controls IO D2 iomux output. 
out 


rf _phy_io_d1_ This field controls IO D1 iomux output. 


out 


rf_phy_io_dO_ This field controls IO DO iomux output. 
out 


6.29.2.2.74DMC_IOMUX_OE_DSx 


Description: DMC AC IO control register 


These registers are used to configure the IOMUX output enable in DMC PHY AC slice. 
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0x0488 
0x0588 DMC Data slice IOMUX control register 

DMC_IOMUX_OE_DSx 
0x0688 (Reset 0x00000000) 


0x0788 


Reserved 


Type 


Reserved 


Field Name Type Reset Description 
Value 

[31:10] RO 0 Reserved 
rf_phy_io_dqs_ | [9] R/W 1’bO This field controls IO DQS iomux output enable. 
oe 
rf_phy_io_dm_ | [8] R/W 1’bO This field controls IO DM iomux output enable. 
oe 
rf_ phy_io d7_ | [7] R/W 1’bO This field controls IO D7 iomux output enable. 
oe 
rf_phy_io_d6_ | [6] R/W 1’b0 This field controls IO D6 iomux output enable. 
oe 
rf_ phy_io d5_ | [5] R/W 1’b0O This field controls IO D5 iomux output enable. 
oe 
rf_phy_io_d4_ | [4] R/W 1’bO This field controls IO D4 iomux output enable. 
oe 
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Field Name = Description 


rf_phy_io_d3_ This field controls IO D3 iomux output enable. 
oe 


rf_phy_io_d2_ This field controls IO D2 iomux output enable. 
oe 


rf_phy_io_d1i_ This field controls IO D1 iomux output enable. 


oe 


rf_phy_io_dO_ This field controls IO DO iomux output enable. 
oe 


6.29.2.2.75DMC_IOMUX_IE_DSx 


Description: DMC AC slice IOMUX control register 


These registers are used to configure the IOMUX input enable in DMC PHY AC slice. 
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0x048C 
0x058C DMC Data slice IOMUX control register 

DMC_IOMUX_IE_DSx 
0x068C (Reset 0x00000000) 


0x078C 


(ee Ge a a a a ee ei al 


Reserved 


Type 


I 


Reserved 


Field Name Type Reset Description 
Value 

[31:10] RO 0 Reserved 
rf_phy_io_dqs_ | [9] R/W 1’bO This field controls IO DQS iomux input enable. 
ie 
rf_phy_io_dm_i | [8] R/W 1’bO This field controls IO DM iomux input enable. 
e 
rf_phy_io_d7_i | [7] R/W 1’bO This field controls IO D7 iomux input enable. 
e 
rf_phy_io_d6_i | [6] R/W 1’b0 This field controls IO D6 iomux input enable. 
e 
rf_ phy_io_d5 i | [5] R/W 1’b0O This field controls IO D5 iomux input enable. 
e 
rf_phy_io_d4i | [4] R/W 1’bO This field controls IO D4 iomux input enable. 
e 
V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1571 of 3034 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


Field Name en Description 


rf_phy_io_d3_i This field controls IO D3 iomux input enable. 
e 


rf_phy_io_d2_i This field controls IO D2 iomux input enable. 


e 


rf_phy_io_d1 i This field controls IO D1 iomux input enable. 
e 


rf_phy_io_d0O_i This field controls IO DO iomux input enable. 
e 


6.29.2.2.76DMC_IO_ DQ CTRL_DS 


Description: DMC ADDR IO control register 


These registers are used to configure the IO driver strength in DMC PHY. 


DMC AC address IO control register 
0x0490 DMC_IO_DQ_CTRL_DS 
(Reset 0x00000000) 


rf_phy_io_rpul 
Reserved i Reserved : Reserved 


Type RO RW 


io ee EA 


Type RW RW 
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Field Name Description 


Reserved 


rf_phy_io_rpull This bit is used to enable pull up/down of DQS IO 


Reserved 


rf_phy_io_ib2_ This bit is used to enable IB2 mode of data slice x IOs 
en 


Reserved 


rf_phy_io_drvn Setting of NMOS driver strength of data slice x IOs 


Reserved 


rf_phy_io_drvp Setting of PMOS driver strength of data slice x IOs 


6.30 PMU Control Register 


Base Addr Range Addr Map Description 


0x402B_0000 ~ 0x402B_FFFF PMU (64KB) 


6.30.1 AON _TOP_PMU_APB_RF Register Address Map 
Base address: 0x402B0000 


Base address(Set Reg): 0x402B1000 


Base address(Clear Reg): 0x402B2000 
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0x004C CP_FRC_STOP_REQ_FOR_W | CP_FRC_STOP_REQ_FOR_WTL 
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0x0148 CGM_AUTO_GATE_SEL_CFG | CGM_AUTO_GATE_SEL_CFGO 
0 


0x014C CGM_AUTO_GATE_SEL_CFG | CGM_AUTO_GATE_SEL_CFG1 
1 


0x0150 CGM_AUTO_GATE_SEL_CFG | CGM_AUTO_GATE_SEL_CFG2 
2 


0x0154 CGM_AUTO_GATE_SEL_CFG | CGM_AUTO_GATE_SEL_CFG3 
3 


0x01B0 WTLCP_TGDSP_CORE_INT_ | WTLCP_TGDSP_CORE_INT_DISABLE 
DISABLE 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1576 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1577 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GY SPREADTRUM SC7731E Design Specification 


0x3000 PD_CA7_CO_SHUTDOWN_M | PD_CA7_CO_SHUTDOWN_MARK_STATUS 
ARK_STATUS 


0x3004 PD_CA7_C1_SHUTDOWN_M | PD_CA7_C1_SHUTDOWN_MARK_STATUS 
ARK_STATUS 

0x3008 PD_CA7_C2_SHUTDOWN_M | PD_CA7_C2_SHUTDOWN_MARK_STATUS 
ARK_STATUS 

0x300C PD_CA7_C3_SHUTDOWN_M | PD_CA7_C3_ SHUTDOWN_MARK_STATUS 
ARK_STATUS 
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0x3010 PD_CA7_TOP_SHUTDOWN_ | PD_CA7_TOP_SHUTDOWN_MARK_STATUS 
MARK_STATUS 

0x3014 PD_AP_SYS SHUTDOWN_M | PD_AP_SYS_SHUTDOWN_MARK_ STATUS 
ARK_STATUS 

0x3018 PD_GPU_TOP_SHUTDOWN_ | PD_GPU_TOP_SHUTDOWN_MARK_STATUS 
MARK_STATUS 

0x301C PD_MM_TOP_SHUTDOWN_ | PD_MM_TOP_SHUTDOWN_MARK_STATUS 
MARK_STATUS 

0x3034 PD_WTLCP_TGDSP_SHUTDO | PD_WTLCP_TGDSP_SHUTDOWN_MARK_STATUS 
WN_MARK_STATUS 

0x3038 PD_WTLCP_HU3GE_A_SHUT | PD_WTLCP_HU3GE_A_SHUTDOWN_MARK_STAT 
DOWN_MARK_STATUS US 

0x3044 PD_CP_SYS SHUTDOWN_M | PD_CP_SYS SHUTDOWN_MARK_STATUS 
ARK_STATUS 

0x3054 PD_PUB_SYS SHUTDOWN_ | PD PUB SYS SHUTDOWN_MARK_STATUS 
MARK_STATUS 

0x3058 PD_WCN_TOP_SHUTDOWN | PD_WCN_TOP_SHUTDOWN_MARK_ STATUS 
_MARK_STATUS 

0x305C PD_WCN_WIFI_SHUTDOWN | PD_WCN_WIFI_SHUTDOWN_MARK_STATUS 
_MARK_STATUS 


0x3060 PD_WCN_GNSS_SHUTDOW | PD_WCN_GNSS_SHUTDOWN_MARK_STATUS 
N_MARK_STATUS 


6.30.1.1 PD_CA7_TOP_CFG 


0x00000000 PD_CA7_TOP_CFG(0x09208804) PD_CA7_TOP_CFG 
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0x00001000 PD_CA7_TOP_CFG SET PD_CA7_TOP_CFG SET 
0x00002000 PD_CA7_TOP_CFG CLR PD_CA7_TOP_CFG CLR 
i a he a a a Ps 


-E | o 


sE e ae 
ee 
— E B BE FASHE 
MB id al ada a a Aa a aa a 
Sd MM a A PS 
= EPEC ESE CEE 


PD_CA7_TOP_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Eck AEN i ic E E 


PD_CA7_TOP_DB | [28] RW S/C For debug purpose. 
G_SHUTDOWN_E 
N 


PD_CA7_TOP_PD | [27] RW S/C 0x1 Switch control for CA7_TOP deep sleep 
_SEL 
0: CA7_TOP deep sleep controlled by 
ca7_top_deep_sleep. 
1: CA7_TOP deep sleep controlled by 
ap_pwr_pd. 


PD_CA7_TOP_FO | [25] RW S/C Force Power Domain 'PD_CA7_TOP' 
RCE_SHUTDOWN SHUTDOWN. Only effective when 
‘PD_CA7_TOP_ AUTO SHUTDOWN _EN' 
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PD_CA7_ TOP_AU | [24] Enable Power Domain 'PD_CA7_TOP' 
TO_SHUTDOWN_ automatically Power-off when AP into 
EN Deep Sleep. 
0: Power Domain SHUTDOWN by 
‘PD_CA7_TOP_FORCE_SHUTDOWN'; 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 


PD_CA7_TOP_PW | [23:16] | RW 0x20 Delay time for 'PD_CA7_TOP' from 

R_ON_DLY turn on power switch to asserting 
power reset, in power up process, 
with unit of 30us. 

PD_CA7_TOP_PW | [15: 8] RW S/C 0x88 Delay time for 'PD_CA7_TOP' from 

R_ON_SEQ_DLY Powering up, in power up process, 
with unit of 30us. 

PD_CA7_TOP_ISO | [7: 0] RW S/C 0x4 Delay time for 'PD_CA7_TOP' from 

_ON_DLY enable isolation cell to turn-off power 

switch, in power down process. with 
unit of 30us. 


6.30.1.2 PD_CA7_CO_CFG 


0x00000004 PD_CA7_CO_CFG(0x0920B402) PD_CA7_CO_CFG 
0x00001004 PD_CA7_CO_CFG SET PD_CA7_CO_CFG SET 


0x00002004 PD_CA7_CO_CFG CLR PD_CA7_CO_CFG CLR 


Sc i Fi i al es a i al il ala 


-E | o 


A EA =] 
ka Hn Ka 
k EE HE HE HEHHEHE 
(ce Sd a UW aD 
aa PD_CA7_CO_PWR_ON_SEQ DLY PD_CA7_CO_ISO_ON_DLY 
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PD_CA7_CO_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ae CA7_CO_WFI_ Faid RW S/C 

SHUTDOWN_EN 

PD_CA7_CO_DBG | [28] ane For debug purpose. 
_SHUTDOWN_EN 


PD_ CA7_CO_PD_S | [27] Switch control for CA7_CO auto deep 
sleep 
0: CA7_CO auto deep sleep controlled 
by ca7_top_deep_sleep. 
1: CA7_CO auto deep sleep controlled 
by ap_pwr_pd. 


KL e E a E 


PD_CA7_CO_FOR | [25] RW S/C Force Power Domain 'PD_CA7_CO' 

CE_SHUTDOWN SHUTDOWN. Only effective when 
‘PD_CA7_CO_AUTO_SHUTDOWN_EN' 
de-asserted. 


PD_CA7_CO_AUT | [24] RW S/C 0x1 Enable Power Domain 'PD_CA7_C0' 
O_SHUTDOWN_E automatically Power-off when AP into 
N Deep Sleep. 
0: Power Domain SHUTDOWN by 
‘PD_CA7_CO_FORCE_SHUTDOWN'; 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 


PD_CA7_ CO PWR | [23:16] | RW S/C 0x20 Delay time for 'PD_CA7_CO' from turn 
_ON_DLY power switch to asserting power reset, 
in power up process, with unit of 30us. 
PD_CA7_CO_PWR | [15: 8] RW S/C Oxb4 Delay time for 'PD_CA7_CO' from 
_ON_SEQ_DLY Powering up, in power up process, 
with unit of 30us. 
PD_CA7_CO_ISO_ | [7:0] RW S/C 0x2 Delay time for 'PD_CA7_CO' from 
ON_DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 
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6.30.1.3 PD_CA7_C1_CFG 


0x00000008 PD_CA7_C1_CFG(0x0A20AC02) PD_CA7_C1_CFG 
0x00001008 PD_CA7_C1_CFG SET PD_CA7_C1_CFG SET 


0x00002008 PD_CA7_C1_CFG CLR PD_CA7_C1_CFG CLR 


Ea ae el i) ee ls eal ll 


-E | o 


s = ee] 
ie | UN 
Fi an et Ss [ca (i Va (eV a ES 
easel PD_CA7_C1_PWR_ON_SEQ DLY PD_CA7_C1_ISO_ON_DLY 


Type 


a i la 


PD_CA7_C1_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


eee bail RW S/C 
SHUTDOWN_EN 
PD _CA7_C1_DBG | [28] RW For debug purpose. 
_SHUTDOWN_EN 
C1_PD 


S | [27] RW Switch control for CA7_C1 auto deep 
sleep 
0: CA7_C1 auto deep sleep controlled 
by ca7_top_deep_ sleep. 
1: CA7_C1 auto deep sleep controlled 
by ap_pwr_pd. 
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PD_CA7_C1_ FOR | [25] RW S/C Force Power Domain 'PD_CA7 

CE_SHUTDOWN SHUTDOWN. Only effective Ae 
‘PD_CA7_C1_AUTO_SHUTDOWN_EN' 
de-asserted. 


PD _CA7_C1 AUT | [24] Enable Power Domain 'PD_CA7_C11' 
O_SHUTDOWN_E automatically Power-off when AP into 
N Deep Sleep. 
0: Power Domain SHUTDOWN by 
‘PD_CA7_C1_FORCE_SHUTDOWN'; 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 


PD_CA7_C1 PWR | [23:16] | RW S/C 0x20 Delay time for 'PD_CA7_C1' from turn 
_ON_DLY power switch to asserting power reset, 

in power up process, with unit of 30us. 

PD _CA7_C1_ PWR | [15:8] RW S/C Oxac Delay time for 'PD_CA7_C1' from 

_ON_SEQ_DLY Powering up, in power up process, 
with unit of 30us. 

PD_CA7_ C1 ISO_ | [7:0] RW S/C 0x2 Delay time for 'PD_CA7_C1' from 

ON_DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 


6.30.1.4 PD_CA7_C2 CFG 


PD_CA7_C2_CFG(0x0A20A402) 
es ls el et al es Ea EB lc 


Reserved ie S _ PD_CA7_C2_PWR_ON_DLY 
N _EN N _EN 


" ee 


| 
we 


Pc es GS) SG ld Cae Pa 


PD_CA7_C2_PWR_ON_SEQ_DLY PD_CA7_C2_ISO_ON_DLY 
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Type 


B TR Ba Da T E B D 


PD_CA7_C2_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


o H lee aan 
ae aaa 
SHUTDOWN_EN 
PD_CA7_C2_DBG | [28] For debug purpose. 
_SHUTDOWN_EN 
C2_PD 


S | [27] RW Switch control for CA7_C2 auto deep 
sleep 
0: CA7_C2 auto deep sleep controlled 
by ca7_top_deep_sleep. 
1: CA7_C2 auto deep sleep controlled 
by ap_pwr_pd. 


PD_CA7_C2_FOR C Ee C Eee Power Domain 'PD_CA7_(C2' 

CE_SHUTDOWN SHUTDOWN. Only effective when 
‘PD_CA7_C2_AUTO_SHUTDOWN_EN' 
de-asserted. 


PD_CA7_C2_ AUT | [24] Enable Power Domain 'PD_CA7_C2' 
O_SHUTDOWN_E automatically Power-off when AP into 
N Deep Sleep. 
0: Power Domain SHUTDOWN by 
‘PD_CA7_C2_FORCE_SHUTDOWN'; 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 


PD _CA7_C2_ PWR | [23:16] | RW S/C 0x20 Delay time for 'PD_CA7_C2' from turn 

_ON_DLY power switch to asserting power reset, 
in power up process, with unit of 30us. 

PD_CA7_C2_PWR | [15: 8] RW S/C Oxa4 Delay time for 'PD_CA7_C2' from 

_ON_SEQ_DLY Powering up, in power up process, 
with unit of 30us. 


PD_CA7 C2 ISO_ | [7:0] RW S/C 0x2 Delay time for 'PD_CA7_C2' from 
enable isolation cell to turn-off power 
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ON_DLY switch, in power on process. with unit 
of 30us. 


6.30.1.5 PD_CA7_C3_CFG 


Hl alla idl dal id al al a ald a 


FI | | : > 


EP PEL 
hn | BEE BRE 
Ly a BRE BER 
(sepa Fi Ef Fil fa a (a 
kaa PD_CA7_C3_PWR_ON_SEQ_DLY PD_CA7_C3_ISO_ON_DLY 

ee a 
ka å UMM Ja 
k HE HEHEHEHEH H 


PD_CA7_C3_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


PD CA7 C3 WFI_ | [29] RW S/C 
SHUTDOWN_EN 


PD_CA7_C3 DBG | [28] RW For debug purpose. 
_SHUTDOWN_EN 


PDL CA7_C3_PD_S | [27] RW Switch control for CA7_C3 auto deep 
sleep 
0: CA7_C3 auto deep sleep controlled 
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by ca7_top_deep_ sleep. 
1: CA7_C3 auto deep sleep controlled 
by ap_pwr_pd. 


is | Loa ea C as Power Domain 'PD_CA7_C3' 

CE_SHUTDOWN SHUTDOWN. Only effective when 
‘PD_CA7_C3_AUTO_SHUTDOWN_EN' 
de-asserted. 


PD_CA7_C3 AUT | [24] Enable Power Domain 'PD_CA7_C3' 
O_SHUTDOWN_E automatically Power-off when AP into 
N Deep Sleep. 
0: Power Domain SHUTDOWN by 
‘PD_CA7_C3_ FORCE_SHUTDOWN'; 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 


PD_CA7_C3_PWR | [23:16] | RW S/C 0x20 Delay time for 'PD_CA7_C3' from turn 

_ON_DLY power switch to asserting power reset, 
in power up process, with unit of 30us. 

PD_CA7_C3_ PWR | [15:8] RW S/C Ox9c Delay time for 'PD_CA7_C3' from 

_ON_SEQ_DLY Powering up, in power up process, 
with unit of 30us. 

PD_CA7_ C3 ISO_ | [7:0] RW S/C 0x2 Delay time for 'PD_CA7_C3' from 

ON_DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 


6.30.1.6 PD_AP_SYS_CFG 


PD_AP_SYS_CFG(0x01208006) 
Ty a a a i i ca 


; a 


| = e oS 
“eee || 
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Pea Si (ac ne id 


PD_AP_SYS_PWR_ON_SEQ_DLY PD_AP_SYS_ISO_ON_DLY 


PD_AP_SYS_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


lM nial lc a ESSERE 


PD_AP_SYS FORC | [25] RW S/C Force Power Domain 'PD_AP_SYS' 

E SHUTDOWN SHUTDOWN. Only effective when 
‘PD_AP_SYS_AUTO_SHUTDOWN_EN' 
de-asserted. 


PD _AP_SYS AUT | [24] Enable Power Domain 'PD_AP_SYS' 
O_ SHUTDOWN _E automatically Power-off when AP into 
N Deep Sleep. 
0: Power Domain SHUTDOWN by 
‘PD_AP_SYS_FORCE_SHUTDOWN'; 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 


PD_AP_SYS PWR | [23: 16] 0x20 Delay time for 'PD_AP_SYS' from turn 

_ON_DLY power switch to asserting power reset, 
in power up process, with unit of 30us. 

PD_AP_SYS PWR. | [15: 8] RW 0x80 Delay time for 'PD_AP_SYS' from 

_ON_SEQ_DLY Powering up, in power up process, 
with unit of 30us. 

PD AP_SYS ISO_ | [7:0] RW S/C 0x6 Delay time for 'PD_AP_SYS' from 

ON_DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 


6.30.1.7 PD_MM_TOP_CFG 


0x0000001C PD_MM_TOP_CFG(0x02208004) PD_MM_TOP_CFG 


0x0000101C PD_MM_TOP_CFG SET PD_MM_TOP_CFG SET 
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0x0000201C PD_MM_TOP_CFG CLR PD_MM_TOP_CFG CLR 


IS cle el [Pale FE el 


-E o 


i T a a 
-T = AN 
Se ee 
HD al ad Gal od a Mal kl a eS 
(Biel PD_MM_TOP_PWR_ON_SEQ_DLY PD_MM_TOP_ISO_ON_DLY 

dS NY 
Ll BERBERS HE 


PD_MM_TOP_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


es E 


PD_MM_TOP_FO | [25] RW S/C Force Power Domain 'PD_MM a 

RCE SHUTDOWN SHUTDOWN. Only effective when 
'PD_MM_TOP_AUTO SHUTDOWN_EN 
' de-asserted. 


PD _MM_TOP_AU | [24] RW S/C Enable Power Domain 'PD_MM_TOP' 

TO_SHUTDOWN_ automatically Power-off when AP into 

EN Deep Sleep. 
0: Power Domain SHUTDOWN by 
‘PD_MM_TOP_FORCE_SHUTDOWN'; 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 

PD_MM_TOP_PW | [23:16] | RW S/C 0x20 Delay time for ‘PD_MM_TOP' from 

R_ON_DLY turn power switch to asserting power 
reset, in power up process, with unit 
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[15: aa 0x80 Delay time for 'PD_MM_TOP' from 
Powering up, in power up process, 
with unit of 30us. 


[7:0] RW Delay time for 'PD_MM_TOP' from 
enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 


6.30.1.8 PD_GPU_TOP_CFG 


PD_GPU_TOP_CFG(0x02208004) 
aA A 


F = 


kWa 


Piel Clr ae 


I ei fi feet Pe ee a A E A A 


PD_GPU_TOP_PWR_ON_SEQ_DLY PD_GPU_TOP_ISO_ON_DLY 


Type 


a a a 
SERRE 


PD_GPU_TOP_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Coo g ol Poa 


ie faa ane —_ C E Power Domain a 
RCE_SHUTDOWN SHUTDOWN. Only effective when 
‘PD_GPU_TOP_AUTO SHUTDOWN _EN 
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PD _GPU_TOP_AU | [24] Enable Power Domain 'PD_GPU_TOP' 
TO_SHUTDOWN_ automatically Power-off when AP into 
EN Deep Sleep. 
0: Power Domain SHUTDOWN by 
‘PD_GPU_TOP_FORCE_SHUTDOWN'; 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 


PD _GPU_TOP_P [23:16] | RW 0x20 Delay time for 'PD_GPU_TOP’ from 

WR_ON_DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 

PD_GPU_TOP_P [15: 8] RW S/C 0x80 Delay time for 'PD_GPU_TOP' from 

WR_ON_SEQ_DLY Powering up, in power up process, 
with unit of 30us. 

PD_GPU_TOP_ISO | [7:0] RW S/C 0x4 Delay time for 'PD_GPU_TOP' from 

_ON_DLY enable isolation cell to turn-off power 

switch, in power on process. with unit 
of 30us. 


6.30.1.9 PD_WTLCP_TGDSP_CFG 


PD_WTLCP_TGDSP_CFG(0x01208804) 
PD_WTLCP_TGDSP_CFG SET 
Bae a ea a a a 


E o 


a a E a a 
KASARE REASENANANLSE 
Ss 
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S/C 


PD_WTLCP_TGDSP_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Ko E Miad RW S/C 
P_PD_SEL 


Switch control for WTLCP_TGDSP deep 
sleep 


0: WTLCP_TGDSP deep sleep 
controlled by core_deep_sleep. 


1: WTLCP_TGDSP deep sleep 
controlled by cpsys_pwr_pd???. 


PD_WTLCP_TGDS AE E C 
P_FORCE_SHUTD 
OWN 


PD_WTLCP_TGDS | [24] RW S/C Ox1 
P_AUTO_SHUTDO 
WN_EN 


PD WILCP TGDS | [23:16] | RW s/c 0x20 
P_PWR_ON_DLY 

PD_WTLCP_TGDS | [15:8] | RW s/c 0x88 
P_PWR_ON_SEQ_ 

DLY 

PD WTLCP_ TGDS | [7:0] | RW S/C Ox4 
P_iSO_ON_DLY 


Force Power Domain 
'PD_WTLCP_TGDSP' SHUTDOWN. Only 
effective when 
‘PD_WTLCP_TGDSP_AUTO_SHUTDOW 
N_EN' de-asserted. 


Enable Power Domain 'PD_CPO_TD' 
automatically Power-off when AP into 
Deep Sleep. 


0: Power Domain SHUTDOWN by 
‘PD_WTLCP_TGDSP_FORCE_SHUTDO 
WN'; 


1 : Power domain Automatically 
SHUTDOWN when CP enter Deep 
Sleep; 


Delay time for 'PD_WTLCP_TGDSP' 
from turn power switch to asserting 
power reset, in power up process, 
with unit of 30us. 


Delay time for 'PD_WTLCP_TGDSP' 
from Powering up, in power up 
process, with unit of 30us. 


Delay time for 'PD_WTLCP_TGDSP' 
from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 
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6.30.1.10 PD_WTLCP_HU3GE_A_CFG 


0x0000003C PD_WTLCP_HU3GE_A_CFG(0x01208804) PD_WTLCP_HU3GE_A_CFG 
0x0000103C PD_WTLCP_HU3GE_A_CFG SET il abe a 


0x0000203C PD_WTLCP_HU3GE_A_CFG CLR ee ne 


ci lil (al a se Ut fee 


-E N 


e o eooo 
E a T 
a a cdo ela a ed 
e =k Mac 
RCPS PCC Cee 


PD_WTLCP_HU3GE_A_CFG 


Field Name Type sen a Reset Description 
Value 


KS en as 


PD_WTLCP_HU3G | [25] RW S/C Force Power Domain 

E_A_FORCE_SHUT ‘PD_WTLCP_HU3GE_A' SHUTDOWN. 

DOWN Only effective when 
‘PD_WTLCP_HU3GE_A_AUTO_SHUTD 
OWN_EN' de-asserted. 


PD_WTLCP_HU3G | [24] RW S/C 0x1 Enable Power Domain 

E_A_AUTO_SHUT ‘PD_WTLCP_HU3GE_A' automatically 

DOWN_EN Power-off when AP into Deep Sleep. 
0: Power Domain SHUTDOWN by 
‘PD_WTLCP_HU3GE_A_FORCE_SHUTD 
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OWN'; 

1 : Power domain Automatically 
SHUTDOWN when CP enter Deep 
Sleep; 


PD. | WTLCP_HU3G | [23:16] | RW 0x20 Delay time for 'PD_WTLCP_HU3GE_A' 
A_PWR_ON_DL from turn power switch to asserting 
2 power reset, in power up process, 
with unit of 30us. 


PD_WTLCP_HU3G | [15: 8] 0x88 Delay time for 'PD_WTLCP_HU3GE_A' 

E_A_PWR_ON_SE from Powering up, in power up 

Q_DLY process, with unit of 30us. 

PD_WTLCP_HU3G | [7:0] RW S/C 0x4 Delay time for 'PD-WTLCP_HU3GE_A' 

E_A_ISO_ON_DLY from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


6.30.1.11PD_CP_SYS_ CFG 


0x00000048 PD_CP_SYS_CFG(0x02208006) PD_CP_SYS_CFG 
0x00001048 PD_CP_SYS_CFG SET PD_CP_SYS_CFG SET 


0x00002048 PD_CP_SYS_CFGCLR PD_CP_SYS_CFG CLR 


es Et Ld id i i i a a el 


-E o 


= a ll T 
“eee 
Bea ia esac Kn EU a Ua 


PD_CP_SYS_PWR_ON_SEQ_DLY PD_CP_SYS_ISO_ON_DLY 


Type 


a a ll G 


PD_CP_SYS_CFG 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


PD_PUBCP_SYS_A | [27] RW S/C 
UTO_SHUTDOWN 
_EN 


PD CP SYS DBG_ | [26] RW S/C 
SHUTDOWN_EN 


PD_CP_SYS_FORC | [25] RW S/C Ox1 
E SHUTDOWN 


PD_WTLCP_SYS A | [24] RW S/C 
UTO SHUTDOWN 
_EN 


PD CP SYS PWR | [23:16] | RW S/C 0x20 
_ON_DLY 

PD CP SYS PWR | [15:8] | RW S/C 0x80 
_ON_SEQ_DLY 

PD_CP_sYS_ISO_|[7:0] | RW S/C Ox6 
ON DUY 


6.30.1.12 CP_FRC_STOP_REQ_FOR_WTL 


Enable Power Domain 'PD_CP_SYS' 
automatically Power-off when CP into 
Deep Sleep. 


0: Power Domain SHUTDOWN by 
‘PD_CP_SYS_FORCE_SHUTDOWN'; 


1 : Power domain Automatically 
SHUTDOWN while bit[24]=1, When 
PUBCP and WTLCP enter Deep Sleep; 


Force Power Domain 'PD_CP_SYS' 
SHUTDOWN. Only effective when 
‘PD_CP_SYS_AUTO_SHUTDOWN_EN' 
de-asserted. 


Enable Power Domain 'PD_CP_SYS' 
automatically Power-off when CP into 
Deep Sleep. 


0: Power Domain SHUTDOWN by 
‘PD_CP_SYS_FORCE_SHUTDOWN'; 


1 : Power domain Automatically 
SHUTDOWN when bit[27]=1, when 
PUBCP and WTLCP enter Deep Sleep; 


Delay time for 'PD_CP_SYS' from turn 
power switch to asserting power reset, 
in power up process, with unit of 30us. 


Delay time for 'PD_CP_SYS' from 
Powering up, in power up process, 
with unit of 30us. 


Delay time for 'PD_CP_SYS' from 
enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 


0x0000004C CP_FRC_STOP_REQ_FOR_WTL(0x00000000) CP_FRC_STO nes R_WT 


0x0000104C CP_FRC_STOP_REQ_FOR_WTL SET ai a 
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0x0000204C CP_FRC_STOP_REQ_FOR_WTLCLR CE FRESAN itl 


B ec a Ll al sel aici cic icin A A 


Reserved 


BA 
a ee 


-J T 


me 


Bl S/c 


CP_FRC_STOP_REQ_FOR_WTL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ae a ee aes 


CP_FRC_STOP_RE RW S/C It is only available when Ipc is disabled 

Q_FOR_WTL for CP2wtlcp path. The Ipc force 
channel handshake could be triggered 
when it is set to "1". 


6.30.1.13PD_WCN_TOP_CFG 


0x00000050 PD_WCN_TOP_CFG(0x02208006) PD_WCN_TOP_CFG 
0x00001050 PD_WCN_TOP_CFG SET PD_WCN_TOP_CFG SET 
0x00002050 PD_WCN_TOP_CFG CLR PD_WCN_TOP_CFG CLR 


in il at a ll i a Ec al al 


- — 
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PD_WCN_TOP_PWR_ON_SEQ_DLY PD_WCN_TOP_ISO_ON_DLY 


RW 


a a ka 


PD_WCN_TOP_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


PD_WCN_TOP_F [25] RW S/C 0x1 Force Power Domain 'PD_WCN_TOP' 

ORCE_SHUTDOW SHUTDOWN. Only effective when 

N ‘PD_WCN_TOP_AUTO_SHUTDOWN_E 
N' de-asserted. 


PD _WCN_TOP_A | [24] RW S/C Enable Power Domain 'PD_WCN_TOP' 
UTO_SHUTDOWN automatically Power-off when AP into 
_EN Deep Sleep. 
0: Power Domain SHUTDOWN by 
‘PD_WCN_TOP_FORCE_SHUTDOWN'; 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 


PD_WCN_TOP_P_ | [23:16] | RW S/C 0x20 Delay time for "PD_WCN_TOP' from 

WR_ON_DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 

PD_WCN_TOP_P_ | [15: 8] RW S/C 0x80 Delay time for "PD_WCN_TOP' from 

WR_ON_SEQ_DLY Powering up, in power up process, 
with unit of 30us. 

PD_WCN_TOP_IS RW S/C Ox6 Delay time for "PD_WCN_TOP from 

O_ON_DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 
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6.30.1.14PD_WCN_WIFI_CFG 


Ska iad ill ad al ad Sl iad Ea al ed adel 


, | Sx 


= ee meo aee 
| 
E eS ee 
ci a a a id Sl a al a a 
Ka PD_WCN_WIFI_PWR_ON_SEQ_DLY PD_WCN_WIFI_ISO_ON_DLY 

RE CE CIAS PCr erre 


PD_WCN_WIFI_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


PD_WCN_WIFI_A | [26] RW S/C ae Power Domain 'PD_WCN_WIFI' 
UTO_SEL automatically Power-off when wcn 
indicate WIFI can be shutdpwn. 
0: AP shutdown; 
1: by WCN indication; 
PD _WCN_WIFI_F | [25] RW S/C Ox1 Force Power Domain 'PD_WCN_WIFI' 
ORCE_SHUTDOW SHUTDOWN. Only effective when 
N ‘PD_WCN_WIFI_AUTO_SHUTDOWN_E 
N' de-asserted. 
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PD _WCN_WIFILA | [24] Enable Power Domain 'PD_WCN_WIFI' 
UTO_SHUTDOWN automatically Power-off when wcn 
_EN indicate WIFI can be shutdpwn. 
0: Power Domain SHUTDOWN by 
‘PD_WCN_WIFI_FORCE_SHUTDOWN'; 
1 : Power domain Automatically 
SHUTDOWN when wen indicate WIFI 
can be shutdpwn.; 


PD_WCN_WIFI_P | [23:16] | RW 0x20 Delay time for 'PD_WCN_WIFI' from 

WR_ON_DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 

PD_WCN_WIFI_P | [15: 8] 0x80 Delay time for 'PD_WCN_WIFI' from 

WR_ON_SEQ_DLY Powering up, in power up process, 
with unit of 30us. 

PD_WCN_WIFI_IS | [7:0 RW Delay time for 'PD_WCN_WIFI from 

O_ON_DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 


6.30.1.15PD_WCN_GNSS_CFG 


PD_WCN_GNSS_CFG(0x06208006) 
bs cl ed la lal a A 


, , : o 


s| o mee oS S 
k itm a: 
|" Seen ae Bees 
fic ca (FP 
kaa PD_WCN_GNSS_PWR_ON_SEQ_DLY PD_WCN_GNSS_ISO_ON_DLY 

k (2 GPa DW i kal 
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PD_WCN_GNSS_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


PD _WCN_GNSS __ | [26] RW S/C i as Power Domain 

AUTO_SEL 'PD_WCN_GNSS' automatically Power- 
off when wen indicate WIFI can be 
shutdpwn. 
0: AP shutdown; 
1: by WCN indication; 


PD_WCN_GNSS F | [25] RW S/C 0x1 Force Power Domain 'PD_WCN_GNSS' 

ORCE_SHUTDOW SHUTDOWN. Only effective when 

N 'PD_WCN_GNSS_AUTO_SHUTDOWN __ 
EN' de-asserted. 


PD _WCN_GNSS ___ | [24] RW S/C Enable Power Domain 

AUTO_SHUTDOW ‘PD_WCN_GNSS' automatically Power- 

N_EN off when wcn indicate GNSS can be 
shutdpwn. 
0: Power Domain SHUTDOWN by 
‘PD_WCN_GNSSI_FORCE_SHUTDOWN' 
1 : Power domain Automatically 
SHUTDOWN when wen indicate GNSS 
can be shutdpwn.; 


PD_WCN_GNSS P | [23:16] | RW S/C 0x20 Delay time for 'PD_WCN_GNSS' from 

WR_ON_DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 

PD_WCN_GNSS P | [15: 8] RW S/C 0x80 Delay time for "PD_WCN_GNSS' from 

WR_ON_SEQ_DLY Powering up, in power up process, 
with unit of 30us. 

PD _WCN_GNSS | | [7:0] RW S/C Ox6 Delay time for 'PD_WCN_GNSS from 

SO_ON_DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 


6.30.1.16PD_PUB_SYS CFG 


0x0000005C PD_PUB_SYS_CFG(0x01208006) PD_PUB_SYS_CFG 


0x0000105C PD_PUB_SYS_CFG SET PD_PUB_SYS_CFG SET 
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0x0000205C PD_PUB_SYS CFG CLR PD_PUB_SYS CFG CLR 
ee ee eee 


, | 


EA aay 

—_—_ xray. Ni 
eee ees 
(Biel PD_PUB_SYS_PWR_ON_SEQ _DLY PD_PUB_SYS_ISO_ON_DLY 


Type RW 


PD_PUB_SYS_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


[26] RW S/C Enable Power Domain 'PD_PUB_SY 
automatically Power-off when 
ap/cp/wcn/cm4. 

1: PUB auto shutdown when 
ap,cp,wcn are deep sleep and 
pub_dslp_en, dmc_stop; 

0: PUB auto shutdown when 
ap,cp,wcn are deep sleep;; 


PD_PUB_SYS FOR | [25] RW S/C Force Power Domain 'PD_PUB_SYS' 

CE_SHUTDOWN SHUTDOWN. Only effective when 
‘PD_PUB_SYS_AUTO_SHUTDOWN_EN' 
de-asserted. 

PD _PUB_SYS AUT | [24] RW S/C 0x1 Enable Power Domain 'PD_PUB_SYS' 

O_SHUTDOWN_E automatically Power-off when AP into 

N Deep Sleep. 
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0: Power Domain SHUTDOWN by 
‘PD_PUB_SYS_FORCE_SHUTDOWN'; 
1 : Power domain Automatically 
SHUTDOWN when AP,CP,WCN, CM4 
enter Deep Sleep; 


PD_PUB_SYS_ PW | [23:16] | RW 0x20 Delay time for 'PD_PUB_SYS' from 

R_ON_DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 

[15: 8] RW S/C 0x80 Delay time for 'PD_PUB_SYS' from 

Powering up, in power up process, 
with unit of 30us. 

PD_PUB_SYS_ISO | [7:0] RW S/C 0x6 Delay time for 'PD_PUB_SYS' from 

_ON_DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 


6.30.1.17XTL_WAIT_CNT 


0x00000070 XTL_WAIT_CNT(0x000000A6) XTL_WAIT_CNT 
0x00001070 XTL_WAIT_CNT SET XTL_WAIT_CNT SET 


0x00002070 XTL_WAIT_CNT CLR XTL_WAIT_CNT CLR 


El 
B 


Se ad ee 
— 
E 


XTL_WAIT_CNT 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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Jee as 
eS ee ees 


o WAIT_CNT [7: 0] S/C Oxa6 Wait time for XTLO clock stable, with 
unit 30us. By default 4.98ms. 
6.30.1.18 XTLBUF_WAIT_CNT 


B a a fe Fs a Wee led 
e 


Reserved 


ae 
Ba SG 6 BK 
Kl al i So ad ol Ga a a ak 
0 NN 
: 

a M 


XTLBUF_WAIT_CNT 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


= T 8] Co ae 
cate | WAIT_C | [7: ee pals C —_ Wait time aes XTL1 BUF clock stable, 
NT with unit 30us. By default 2ms. 


6.30.1.19 PLL_WAIT_CNTO 


0x00000078 PLL_WAIT_CNT0(0x20202020) PLL_WAIT_CNTO 
0x00001078 PLL_WAIT_CNTO SET PLL_WAIT_CNTO SET 


0x00002078 PLL_WAIT_CNTO CLR PLL_WAIT_CNTO CLR 
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CPLL_WAIT_CNT TWPLL_WAIT_CNT 


Set/Clr s/c s/c 


A pe i Fe Fc Te fC UE A S EA 


DPLL_WAIT_CNT MPLL_WAIT_CNT 
E C o O o 


PLL_WAIT_CNTO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
CPLL_WAIT_CNT [31:24] | RW S/C 0x20 Wait time for CPLL clock stable, with 
unit 30us. By default 0.96ms. 
be WAIT_CN | [23:16] | RW 0x20 Wait time for TWPLL clock stable, with 
unit 30us. By default 0.96ms. 
DPLL_WAIT_CNT [15: 8] 0x20 Wait time for DPLL clock stable, with 
unit 30us. By default 0.96ms. 
MPLL_WAIT_CNT | [7:0] RW S/C 0x20 Wait time for MPLL clock stable, with 
unit 30us. By default 0.96ms. 


6.30.1.20 PLL_WAIT_CNT1 


ae a el a A a A ie EEA 
k 8 aa 


Reserved GPLL_WAIT_CNT 


Set/Clr s/c s/c 


-E EL 


R (el ar i ae aU Fa UR Fal 
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kaa BBPLL2_WAIT_CNT BBPLL1_WAIT_CNT 
Type rr rs ee ee 


Set/Clr 


PLL_WAIT_CNT1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Enn N ad 16] | RW S/C a Wait time EEE GPLL clock stable, with 
unit 30us. By default 0.96ms. 

BBPLL2_WAIT_CN | [15: 8] RW S/C 0x20 Wait time for DPLL clock stable, with 

T unit 30us. By default 0.96ms. 

BBPLL1 WAIT_CN | [7:0] RW S/C 0x20 Wait time for MPLL clock stable, with 

T unit 30us. By default 0.96ms. 


6.30.1.21 XTLO_REL_CFG 


0x00000080 XTLO_REL_CFG(0x0000001F) XTLO_REL_CFG 
0x00001080 XTLO_REL_CFG SET XTLO_REL_CFG SET 


0x00002080 XTLO_REL_CFG CLR XTLO_REL_CFG CLR 


EE Ee a 
B 


Set/Clr 


S a e A Be 


= T 


Set/Clr 
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XTLO_REL_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


XTLO_RF_DIG_ RA XTLO selected by RF Digital SRAM. 

M_SEL Once selected, XTLO would 
SHUTDOWN after RF Digital SRAM 
retention 


O : XTLO not selected by RF Digital 
sram; 


1: XTLO selected by RF Digital sram. 


XTLO selected by CM4 SRAM. Once 
selected, XTLO would SHUTDOWN 
after CM4 SRAM retention 


0: XTLO not selected by CM4 sram; 
1 : XTLO selected by CM4 sram. 


XTLO selected by AON SRAM. Once 
selected, XTLO would SHUTDOWN 
after AON SRAM retention 


0: XTLO not selected by AON sram; 


1 : XTLO selected by AON sram. 


XTLO_CM4_ SEL [5] XTLO selected by CM4 sys. Once 
selected, XTLO would SHUTDOWN 
after CM4 sys into deep sleep; 


0: XTLO not selected by CM4 sys; 
1 : XTLO selected by CM4 Sys. 


XTLO_PUBCP_SEL XTLO selected by CP sys. Once bit[1] or 
bit[4] selected, XTLO would 
SHUTDOWN after CP sys into deep 
sleep; 


0 : XTLO not selected by PUBCP sys; 
1 : XTLO selected by PUBCP Sys. 


XTLO_PUB_SEL XTLO selected by PUB sys. Once 
selected, XTLO would SHUTDOWN 
after PUB sys into deep sleep; 
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0: XTLO not selected by PUB sys; 
1 : XTLO selected by PUB Sys. 


XTLO_WCN_SEL XTLO selected by WCN sys. Once 
selected, XTLO would SHUTDOWN 
after WCN sys into deep sleep; 

0: XTLO not selected by WCN sys; 
1 : XTLO selected by WCN Sys. 


XTLO_WTLCP_SEL 0x1 XTLO selected by CP sys. Once bit[1] or 
bit[4] selected, XTLO would 
SHUTDOWN after CP sys into deep 
sleep; 
0 : XTLO not selected by WTLCP sys; 
1 : XTLO selected by WTLCP Sys. 
XTLO_AP_SEL RW S/C 0x1 XTLO selected by AP sys. Once 
selected, XTLO would SHUTDOWN 
after AP sys into deep sleep; 
0 : XTLO not selected by AP sys; 
1 : XTLO selected by AP Sys. 


6.30.1.22 CPLL_REL_CFG 


hl idl id Yel Elid Bal ad al al ed 
— 


Reserved 


Set/Clr 


a 


CPL CPL CPL 
LW L_A 
Reserved erve Reserved erve Ps 
SEL 


ie E 
svor 
ee O ll 
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CPPLL_REL_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


rere ope 
ae O EEE 


CPLL_CM4_SEL [5] RW S/C CPPLL selected by CM4 sys. Once 
selected, CPPLL would SHUTDOWN 
after CM4 sys into deep sleep; 

0 :CPPLL not selected by CM4 sys; 
1: CPPLL selected by CM4 Sys. 


Ee PUB_SEL [3] RW S/C CPLL selected by PUB sys. Once 
selected, CPLL would SHUTDOWN 
after PUB sys into deep sleep; 

0: CPLL not selected by PUB sys; 
1 : CPLL selected by PUB Sys. 


CPLL_WCN_SEL CPLL selected by WCN sys. Once 
selected, CPLL would SHUTDOWN 
after WCN sys into deep sleep; 

0: CPLL not selected by WCN sys; 
1: CPLL selected by WCN Sys. 

CPLL_CP_SEL CPLL selected by CP sys. Once 
selected, CPLL would SHUTDOWN 
after CP sys into deep sleep; 

0 : CPLL not selected by CP sys; 
1 : CPLL selected by CP Sys. 

CPLL_AP_SEL RW CPLL selected by AP sys. Once 
selected, CPLL would SHUTDOWN 
after AP sys into deep sleep; 

0: CPLL not selected by AP sys; 
1 : CPLL selected by AP Sys. 
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6.30.1.23 XTLBUFO_REL_CFG 


lll ill lia all fol al ad nd a bd 
— 
a 
= 
Ba Ge lf ea al a at 

HS Ge lel ol od a al a ad al a 


= r 


a nn Ea al a Gell al 


XTLBUFO_REL_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


XTLBUFO_RF_DIG XTLBUFO selected by RF Digital SRAM. 
_RAM_SEL Once selected, XTLBUFO would 
SHUTDOWN after RF Digital SRAM 
retention 
O : XTLBUFO not selected by RF Digital 


sram; 


1 : XTLBUFO selected by RF Digital 
sram. 


XTLBUFO_CM4_R XTLBUFO selected by CM4 SRAM. Once 
AM_SEL selected, XTLBUFO would SHUTDOWN 
after CM4 SRAM retention 


O : XTLBUFO not selected by CM4 sram; 
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et td E E 


XTLBUFO_AON_R XTLBUFO selected by AON SRAM. Once 
AM_SEL selected, XTLBUFO would SHUTDOWN 
after AON SRAM retention 


O : XTLBUFO not selected by AON sram; 
1 : XTLBUFO selected by AON sram. 


XTLBUFO selected by CM4 sys. Once 
selected, XTLBUFO would SHUTDOWN 
after CM4 sys into deep sleep; 


O :XTLBUFO not selected by CM4 sys; 
1 : XTLBUFO selected by CM4 Sys. 


XTLBUFO selected by CP sys. Once 
bit[1] or bit[4] selected, XTLBUFO 
would SHUTDOWN after CP sys into 
deep sleep; 


0: XTLBUFO not selected by PUBCP 
sys; 


1 : XTLBUFO selected by PUBCP Sys. 


XTLBUFO selected by PUB sys. Once 
selected, XTLBUFO would SHUTDOWN 
after PUB sys into deep sleep; 


O : XTLBUFO not selected by PUB sys; 


1 : XTLBUFO selected by PUB Sys. 


XTLBUFO selected by WCN sys. Once 
selected, XTLBUFO would SHUTDOWN 
after WCN sys into deep sleep; 


O : XTLBUFO not selected by WCN sys; 
1 : XTLBUFO selected by WCN Sys. 


XTLBUFO_WTLCP__ XTLBUFO selected by CP sys. Once 

SEL bit[1] or bit[4] selected, XTLBUFO 
would SHUTDOWN after CP sys into 
deep sleep; 


O : XTLBUFO not selected by WTLCP 


sys; 


1 : XTLBUFO selected by WTLCP Sys. 

XTLBUFO_AP_SEL RW XTLBUFO selected by AP sys. Once 
selected, XTLBUFO would SHUTDOWN 
after AP sys into deep sleep; 
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O : XTLBUFO not selected by AP sys; 


1 : XTLBUFO selected by AP Sys. 


6.30.1.24GPLL_REL_CFG 


GPLL_REL_CFG(0x00000000) 
a fica feo [a a ie a al 
a 


Reserved 


Set/Clr 


i eere 
a a ECE OEE 


GPL 
Reserved 


ka 


Ria 


GPLL_REL_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


SEES ES ees 
ee ae eee 


GPLL_AP_SEL S/C GPLL selected by AP sys. Once 
selected, GPLL would SHUTDOWN 
after AP sys into deep sleep; 

0: GPLL not selected by AP sys; 
1: GPLL selected by AP Sys. 
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6.30.1.25MPLL_REL_CFG 


0x00000094 MPLL_REL_CFG(0x00000001) MPLL_REL_CFG 
0x00001094 MPLL_REL_CFG SET MPLL_REL_CFG SET 


0x00002094 MPLL_REL_CFG CLR MPLL_REL_CFG CLR 


Ba a ell A) [lV Ul (ll i lil 


Set/Clr 


Reserved 


a aL E EEEE 


MPL MPL MPL 
Reserved erve | erve Reserved erve erve | erve P ie 
SEL SEL 


sa 
r E 


MPLL_REL_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Se E a 
i T L E E 
E EN A 
EAN ll S E: 


MPLL_CM4_SEL [5] S/C MPLL selected by CM4 sys. Once 
selected, MPLL would SHUTDOWN 
after CM4 sys into deep sleep; 

0 :MPLL not selected by CM4 sys; 
1: MPLL selected by CM4 Sys. 


SS PUB_SEL Kia RW S/C MPLL selected by PUB sys. Once 
selected, MPLL would SHUTDOWN 
after PUB sys into deep sleep; 
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0: MPLL not selected by PUB sys; 
EEEREN emea 


Hanada AP_SEL ae C pou aa selected by AP sys. Once 
selected, MPLL would SHUTDOWN 
after AP sys into deep sleep; 

0: MPLL not selected by AP sys; 
1: MPLL selected by AP Sys. 


6.30.1.26 DPLL_REL_CFG 


eae cel ee | fa ce 
e 


Reserved 
Set/Clr 
PPP PP EPP EEE 
EE 


DPL DPL 

Res 

LC LC |] LA 

Reserved erve Reserved erve erve 

i P_S P_S 

SEL SEL EL EL 
Set/Clr s/c 


DPLL_REL_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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Resumen CM4_SEL feel S/C DPLL selected by CM4 sys. Once 
selected, MPLL would SHUTDOWN 
after CM4 sys into deep sleep; 

0 :MPLL not selected by CM4 sys; 
1: MPLL selected by CM4 Sys. 


lies PUB_ SEL aa Ba selected by PUB sys. Once 
selected, DPLL would SHUTDOWN 
after PUB sys into deep sleep; 
0: DPLL not selected byPUB sys; 
1: DPLL selected by PUB Sys. 


lice CP_SEL hace ae C K selected by CP sys. Once 
selected, DPLL would SHUTDOWN 
after CP sys into deep sleep; 
0 : DPLL not selected by CP sys; 
1 : DPLL selected by CP Sys. 
DPLL_AP_SEL DPLL selected by AP sys. Once 
selected, DPLL would SHUTDOWN 
after AP sys into deep sleep; 
0 : DPLL not selected by AP sys; 
1 : DPLL selected by AP Sys. 


6.30.1.27 TWPLL_REL_CFG 


0x000000A0 TWPLL_REL_CFG(0x00000013) TWPLL_REL_CFG 
0x000010A0 TWPLL_REL_CFG SET TWPLL_REL_CFG SET 


0x000020A0 TWPLL_REL_CFG CLR TWPLL_REL_CFG CLR 


TAA Aa Fea a a 


Reserved 


= 
a a NUNNNUNNNNNN 
Raa eee 
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TW 
PLL_ 

Reserved Reserved Reserved CM 
4s 

EL 


ic cc Gl 


TWPLL_REL_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Ba ie cea a ae aan 


a E AN E AEE 


KE CM4_SEL TWPLL selected by CM4 sys. Once 
selected, TWPLL would SHUTDOWN 
after CM4 sys into deep sleep; 

O :TWPLL not selected by CM4 sys; 
1: TWPLL selected by CM4 Sys. 


TWP PUBCP_SE TWPLL selected by CP sys. Once bit[1] 
or bit[4] selected, TWPLL would 
SHUTDOWN after CP sys into deep 
sleep; 


0: TWPLL not selected by PUBCP sys; 


1: TWPLL selected by PUBCP Sys. 


TWPLL_PUB_SEL [3] TWPLL selected by PUB sys. Once 
selected, TWPLL would SHUTDOWN 
after PUB sys into deep sleep; 

O :TWPLL not selected by PUB sys; 
1 : TWPLL selected by PUB Sys. 

TWPLL_WCN_SEL | [2] TWPLL selected by WCN sys. Once 
selected, TWPLL would SHUTDOWN 
after WCN sys into deep sleep; 

0: TWPLL not selected by WCN sys; 
1: TWPLL selected by WCN Sys. 
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TWPLL selected by CP sys. Once bit[1] 
or bit[4] selected, TWPLL would 
SHUTDOWN after CP sys into deep 
sleep; 

0 : TWPLL not selected by WTLCP sys; 
1: TWPLL selected by WTLCP Sys. 


TWPLL_AP_SEL TWPLL selected by AP sys. Once 
selected, TWPLL would SHUTDOWN 
after AP sys into deep sleep; 

0: TWPLL not selected by AP sys; 
1 : TWPLL selected by AP Sys. 


6.30.1.28 PLL_FRC_OFF 


al dbl ial Bd dal a la Da 
— 


Reserved 
Type 
B 
“= AA 
P E E A A 
cet | opt JY | er 


BBP 
LF = 
Reserved 
OFF -|> 


| a i ll 
wa 


PLL_FRC_OFF 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


A S e a a 
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ee ee a 


pees FRC_OF et XTL RF force off 


BBPLL2_FRC_OFF ee ee e BBPLL2 force off 
BBPLL1_FRC_OFF Pica Cac a (a BBPLL1 force off 


CPLL_FRC_OFF [3] S/C CPLL force off 


6.30.1.29 PLL_FRC_ON 


a e a A a E A 
e 


Reserved 


— 
Ba 6G Oe GB 
Ga i a ad a a a 


LF ihe LF LF LF 
Reserved O_F 
RC_ FRC FRC RC_ 
RC_ 
_ON 


= ld lk 


PLL_FRC_ON 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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iil al N 
il La sl A al 
al il A sce 
ae L A E E 

—— 


CPLL_FRC_ON [3] CPLL force on 


DPLL_FRC_ON [2] RW S/C DPLL force on 


ce a (oA Vie 
See E E i E 


6.30.1.30 PUB_LSLP_CFG 


0x000000AC PD_DPLL_CFG(0x00000001) PUB_LSLP_CFG 
0x000010AC PD_DPLL_CFG SET PD_DPLL_CFG SET 


0x000020AC PD_DPLL_CFG CLR PD_DPLL_CFG CLR 


Es a eB at fea ee A A 
e 


Set/Clr 


Ba S a ad Ea a E E A 


pll_ 
auto 
Reserved Reserved Reserved erve | erve f erve | erve f erve 


ia ~E 
Mi 
PS A 


PD_DPLL_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Se 
i 
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aa a [| 
Fe a a a | 
ic ca | nc oc | 
Fc CS e 


SN a ec 
eA Esc a a 


pll_auto_pd_en S/C pub pll auto pd enable. PII pd with 
ddr_glb_cgm_en 


6.30.1.31 SOFT_RST 


Bl idl dl al Sd al a ll ad al 
— 


Reserved 


Set/Clr 


Ba a A Ba EA a a E E E A 
MM g 7 


so 
Reserved ia 7 
7 = FT_ 


Set/Clr 


SOFT_RST 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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0 : Keep CM4 in normal mode; 

1: Reset CM4. 

WCN Sys soft reset. 

0 : Keep WON Sys in normal mode; 

1: Reset WCN Sys. 
PUB_SOFT_RST PUB Sys soft reset. 

0 : Keep Pub Sys in normal mode; 


1 : Reset Pub Sys. 


AP_SOFT_RST [5] AP Sys soft reset. 


0 : Keep AP Sys in normal mode; 
1 : Reset AP Sys. 


GPU_SOFT_RST GPU Sys soft reset. 


0 : Keep GPU Sys in normal mode; 
1: Reset GPU Sys. 


MM_SOFT_RST [3] MM Sys soft reset. 


0 : Keep MM Sys in normal mode; 


1: Reset MM Sys. 


WTLCP_DSP_SYS_ | [2] RW S/C Ox1 PP? 
eT e o 

CP_SOFT_RST [1] RW S/C 0x1 CP Sys soft reset. 

0 : Keep CP Sys in normal mode; 

1 : Reset CP Sys. 
WTLCP_SOFT_RST RW S/C 0x1 WTLCP Sys soft reset. 

0 : Keep WTLCP Sys in normal mode; 

1 : Reset WTLCP Sys.(hu3ga???) 


6.30.1.32 CP_SLP_STATUS_DBGO 


0x000000B4 CP_SLP_STATUS_DBG0(0x00000000) CP_SLP_STATUS_DBGO 


CP_DEEP_SLP_DBG 


ec eee Ls il Ul ce a aL 
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Type 


al a eo ic Kc Lica cal el a a A 


CP_DEEP_SLP_DBG 


a a ee ee) 


CP_SLP_STATUS_DBGO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
CP_DEEP_SLP_DB | [31:0] NA Status of CP sys sleep, for Debug 
G purpose. 


6.30.1.33 PWR_STATUSO_DBG 
0x000000BC PWR_STATUSO_DBG(0x00000000) PWR_STATUSO_DBG 


Rls rl a Fic el li Un ala 
ee ee 
Whine shee eee 
Ba (Fe UF (Pa i Ufc 
Cee j e | e 
=] s0] "“ | * | * | 
= PPP PPP PPCPP PPP PPI 


PWR_STATUSO_DBG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


PD_MM_TOP_ST | [31:28] NA Status of power domain 
ATE ‘PD_MM_TOP', for debug purpose. 
PD_GPU_TOP_ST | [27:24] NA Status of power domain 
ATE ‘PD_GPU_TOP', for debug purpose. 
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j A da aa | 

PDL CA7_C3_STAT | [19: 16] Status of power domain 'PD_CA7_C3', 
for debug purpose. 

PDL CA7_C2_STAT | [15:12] Status of power domain 'PD_CA7_C2', 
for debug purpose. 


PDL CA7_C1_STAT | [11:8] Status of power domain 'PD_CA7_C1', 
for debug purpose. 

PD_CA7_CO STAT | [7:4] NA Status of power domain 'PD_CA7_CO’, 

E for debug purpose. 

PD_CA7_TOP_STA | [3:0] NA Status of power domain 

TE ‘PD_CA7_TOP’, for debug purpose. 


6.30.1.34 PWR_STATUS1_DBG 


0x000000C0 PWR_STATUS1_DBG(0x00000000) PWR_STATUS1_DBG 
Se 
E 


ka PD_WTLCP_TGDSP_STATE PD_WTLCP_HU3GE_A_STATE PD_CP_SYS_STATE 


PWR_STATUS1_DBG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Go eee ae 


ee ioe 24] EE C aes power domain 
TATE ‘PD_WCN_GNSS, for debug purpose. 
NA 


PD WCN_WIFI_S | [23: 20] Status of power domain 

TATE ‘PD_WCN_WIFI, for debug purpose. 
PD_WCN_TOP_ST | [19: 16] NA Status of power domain 

ATE ‘PD_WCN_TOP, for debug purpose. 

PD _PUB_SYS STA | [15:12] NA Status of power domain 'PD_PUB_ SYS, 
TE for debug purpose. 
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PD_WTLCP_TGDS | [11:8] Status of power domain 
P_STATE ‘PD_WTLCP_TGDSP', for debug 
purpose. 


PD_WTLCP_HU3G | [7: 4] Status of power domain 
E_A STATE ‘PD_WTLCP_HU3GE_A', for debug 


purpose. 


PD_CP_SYS STAT | [3:0] NA Status of power domain 'PD_CP_SYS', 
E for debug purpose. 


6.30.1.35 PWR_STATUS2_DBG 


0x000000C4 PWR_STATUS2_DBG(0x00000000) PWR_STATUS2_DBG 
ee te ee ee eae eee 


Reserved 


Type 


Se EEEE EE E 


-f 


AOUN a a a a a Gal a 


PWR_STATUS2_DBG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ee . WCN_GNSS S$ | nie Sa 4 of power domain state: 1: 
TATE_4 wakeup lock 


PD _WCN_WIFI_S | [13] Status bit 4 ot power domain state: 1: 
TATE_4 wakeup lock 

PD_WCN_TOP_ST | [12] NA Status bit 4 of power domain state: 1: 
ATE_4 wakeup lock 

PD_PUB_SYS STA | [11] Status bit 4 of power domain state: 1: 
TE 4 wakeup lock 
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PD_WTLCP_TGDS | [10] NA Status bit 4 of power domain state: 1: 
P_STATE_4 wakeup lock 
an . WTLCP_HU3G Status bit 4 of power domain state: 1: 
A_STATE_4 wakeup lock 
pO. CP_SYS_ STAT Status bit 4 of power domain state: 1: 
wakeup lock 
PD _MM_TOP_ST | [7] NA Status bit 4 of power domain state: 1: 
ATE_4 wakeup lock 
PD _GPU_TOP_ST Status bit 4 of power domain state: 1: 
ATE_4 wakeup lock 


PD _AP_SYS STAT | [5] Status bit 4 of power domain state: 1: 

E4 wakeup lock 

PD_CA7 C3 STAT | [4] Status bit 4 of power domain state: 1: 

E 4 wakeup lock 

pO CA7_C2_STAT | [3] Status bit 4 of power domain state: 1: 
wakeup lock 

pO. CA7_C1 STAT | [2] Status bit 4 of power domain state: 1: 
wakeup lock 

pO CA7_CO_ STAT Status bit 4 of power domain state: 1: 
wakeup lock 

PD_CA7_ TOP_STA Status bit 4 of power domain state: 1: 

TE 4 wakeup lock 


6.30.1.36 SLEEP_CTRL 


MG Gad id al ida dal fad al ad ala 


= Reserved erve f| erve Reserved a erve 


S/C 


|- a F 
e a * 
= A * 
Eo Ue el Wa 


Res 
Reserved erve | erve Reserved Reserved erve | erve 
d d 
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+ y y PL 


ka 


= eae l= = 
ee | ee im | 


SLEEP_CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Eoo E 29] E ee a 

Fc A 
ia EI cc a A 
Fe si a 


CM4_FORCE_DEE | [21] S/C Force CM4 deep sleep; 
P_SLEEP 

0 : not force 

1: force; 


CP_FORCE_DEEP_ baat lesa eae C Pae CP e sleep; 
SLEEP 

0 : not force 

1: force; 


Ee ae ee ee en 


AP_FORCE_DEEP_ | [16] RW S/C Force AP deep sleep; 
SLEEP 

0 : not force 

1: force; 


sey a a E 
SS E E a R 
e E E od e a E; 
ee a 
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PD_WCN_GNSS | S/C WCN_GNSS deep sleep status. 
DEEP_SLEEP 


PD _WCN_WIFI_D | [7] S/C WCN_WIFI deep sleep status. 
EEP_SLEEP 
o a a E 
(ce 


Fe a (a (a 
eee ee 
ee a ee ee 
eee pe eee 


6.30.1.37 DDR_SLEEP_CTRL 


Ei eee eae 


= T 


so o ëF 


A O == M 


ee ee ee 
ie e FS i i a i a ln 


DDR DDR 
E | pE DDR 
= S DDR DDR 
Res _U 
_PH _PU 
Reserved erve MCT 
YE BL_ 
E E i d LE 
ed i z= B EB 
2 B 


Set/Clr 


DDR_SLEEP_CTRL 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


CE C JE EE 


BA Bea Le ea C 
HWDATA_SEL 


PUBL APB Soft Reset. Active High; 
SOFT_RST — 


0: Keep DDR PUBL APB in normal 
mode; 


1 : Reset DDR PUBL APB; 


DDR_UMCTL_APB RW S/C DDR UMCTL APB Soft Reset. Active 
_SOFT_RST High; 
0: Keep DDR UMCTL APB in normal 
mode; 
1: Reset DDR UMCTL APB; 


RW S/C DDR PUBL Soft Reset. Active High; 
0: Keep DDR PUBL in normal mode; 
1: Reset DDR PUBL; 


DDR PHY Soft Reset. Active High; 


O : Keep DDR PHY in normal mode; 


GATE EN 
O : DDR PHY clock depends only on 


'DDR_PHY_EB'; 


1: Not effecive if 'DDR_PHY_EB' 
assered. If 'DDR_PHY_EB' de-asserTW. 
DDR PHY clock would be automaticall 
on or off, according to the methods of 
DDR light sleep. 


DDR PUBL AUTO | [5] RW s/c DDR PUBL Automatical disable. 
_GATE_EN 
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O : DDR PUBL clock depends only on 
‘DDR_PUBL_EB'; 


1: Not effecive if 'DDR_PUBL_EB' 
assered. If 'DDR_PUBL_EB' de- 
asserTW. DDR PUBL clock would be 
automaticall on or off, according to 
the methods of DDR light sleep. 


DDR_UMCTL_AUT DDR UMCTL Automatical disable. 
O_GATE_EN 
0: DDR UMCTL clock depends only on 


'DDR_UMCTL_EB'; 


1: Not effecive if 'DDR UMCTL_EB' 
assered. If 'DDR_UMCTL_EB' de- 
asserTW. DDR UMCTL clock would be 
automaticall on or off, according to 
the methods of DDR light sleep. 


a 

DDR_PHY_EB [2] RW S/C 0x1 DDR PHY Clock Enable. 
O : DDR PHY Clock depends on 
'DDR_PHY_AUTO_GATE_EN', if 
'DDR_PHY_AUTO_GATE_EN' asserted, 
DDR PHY clock would be automaticall 
on or off, according to the methods of 
DDR light sleep. If 
'DDR_PHY_AUTO_GATE_EN' de- 
asserted, DDR PHY clock would be 
force disable. 
1 : DDR PHY Clock Force enable. 

DDR_UMCTL EB [1] RW S/C 0x1 DDR UMCTL Clock Enable. 
0 : DDR UMCTL Clock depends on 
'DDR_UMCTL_AUTO_GATE_EN', if 
'DDR_UMCTL_AUTO_GATE_EN' 
asserted, DDR UMCTL clock would be 
automaticall on or off, according to 
the methods of DDR light sleep. If 
'DDR_UMCTL_AUTO_GATE_EN' de- 
asserted, DDR UMCTL clock would be 
force disable. 
1 : DDR UMCTL Clock Force enable. 
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DDR_PUBL_EB DDR PUBL Clock Enable. 
O : DDR PUBL Clock depends on 
‘DDR_PUBL_AUTO_GATE_EN', if 
‘DDR_PUBL_AUTO_GATE_EN' 
asserted, DDR PUBL clock would be 
automaticall on or off, according to 
the methods of DDR light sleep. If 
‘DDR_PUBL_AUTO_GATE_EN' de- 
asserted, DDR PUBL clock would be 
force disable. 
1 : DDR PUBL Clock Force enable. 


6.30.1.38 SLEEP_STATUS 
0x000000D4 SLEEP_STATUS(0x00000000) SLEEP_STATUS 


| one ne ae 


(Baie aia oe 


Type 


SLEEP_STATUS 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


haar SLP_STATUS is 20] P| _ Status of CM4 aaa For Debug 
Purpose. 


ee lata 12] A Status of WCN as For Debug 

S Purpose. 

CP_SLP_STATUS [11: 8] NA FSM Status of CP Sleep. For Debug 
Purpose. 
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| [ea] 4] Da a a a 


athe SLP_STATUS [3: 0] FSM Status of AP eae For Debug 
Purpose. 


6.30.1.39 CA7_TOP_CFG 


0x000000E4 CA7_TOP_CFG(0x00000000) CA7_TOP_CFG 
0x000010E4 CA7_TOP_CFG SET CA7_TOP_CFG SET 


0x000020E4 CA7_TOP_CFG CLR CA7_TOP_CFG CLR 


ii i a La ca i i Ud ed 


Reserved 


| 
<<" [a ee 
ell (Co Hs a aE A 


m T 


Aoo o o ëF 
Set/Clr 


CA7_TOP_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Plas 


S/C Cortex-A7 'L2RSTDISABLE' control bit. 
Disable automatic L2 cache invalidate 
at reset. 

0 : L2 cache is reset by hardware. 
1: L2 cache is not reset by hardware. 
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6.30.1.40CA7_CO_CFG 


(fel i a aU Pa 
e 


Reserved 


— 
Set/Clr 


Reserved 
HI_ 


i o o ë F 


Set/Clr 


= PP PPP PP PP PPPI] 


CA7_CO_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Eee _VINITHI_CO RW S/C Cortex-A7 CoreO 'VINITHI' control bit. 
Location of the exception vectors at 
reset. It sets the initial value of the V 
bit in the CP15 System Control Register 
(SCTLR): 

0 : Exception vectors start at address 
0x00000000. 

1 : Exception vectors start at address 
OxFFFFOOOO. 

This pin is only sampled during reset of 
the processor. 
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6.30.1.41CA7_C1_CFG 


HT ial dE al el ll ial add lad a 
— 


Reserved 


re 


Set/Clr 
ehee 


5 i 


me 


Set/Clr 


"A a 


CA7_C1_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a a E a AA 


CA7_VINITHI_C1 RW S/C 0x1 Cortex-A7 Core1 'VINITHI' control bit. 
Location of the exception vectors at 
reset. It sets the initial value of the V 
bit in the CP15 System Control Register 
(SCTLR): 
0 : Exception vectors start at address 
0x00000000. 
1 : Exception vectors start at address 
OxFFFFOOOO. 
This pin is only sampled during reset of 
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6.30.1.42CA7_C2 CFG 


Sd lll id Led dbl nd blll El il el fd a ld 
-T 


Reserved 


— 


Set/Clr 


— ť MAUA 
Ea baa Ca ie [Fn WW EA 


CA7 
NI 
Reserved NIT 
HI 
c2 


a 


Set/Clr 


CA7_C2_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


eee _VINITHI_C2 S/C Cortex-A7 Core2 'VINITHI' control bit. 
Location of the exception vectors at 
reset. It sets the initial value of the V 
bit in the CP15 System Control Register 
(SCTLR): 
0 : Exception vectors start at address 
0x00000000. 
1 : Exception vectors start at address 
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OxFFFFOOOO. 


This pin is only sampled during reset of 


the processor. 


6.30.1.43 CA7_C3_CFG 


Sa del ial id al al ed a al al al a 
— 


Reserved 


Set/Clr 


a ECEE 


Reserved 
HI_ 


ka 


Kia 


CA7_C3_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Soe _VINITHI_C3 RW S/C Cortex-A7 Core3 'VINITHI' control bit. 
Location of the exception vectors at 
reset. It sets the initial value of the V 
bit in the CP15 System Control Register 
(SCTLR): 
0 : Exception vectors start at address 
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0x00000000. 


1 : Exception vectors start at address 
OxFFFFOOOO. 


This pin is only sampled during reset of 
the processor. 


6.30.1.44DDR_CHN_SLEEP_CTRLO 


ee ee 


Reserved erve erve erve erve erve erve Poe 


e a 
EEEE 


Res Res Res Res Res Res Res Res Res Res 
Reserved erve | erve | erve f erve f erve | erve | erve f erve f erve [| erve 
d d d d d d d d d d 
Sevar 


"= | 


DDR_CHN_SLEEP_CTRLO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


DDR CTRL AXI L | [31] RW S/C 
P_EN 
SEL 
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ane alc a E: 
C e 
cel KA bc a 
Lee hc E 
a I A a E 
E 
So i A 
cl i bc a 
Se 
SS a e a a E 
SS 
MMI ad A 
E iP a 
| 
Eco IE! a E 
Se 
SAA A 
E Pc a 
C A 
SSS a E 
E 
eee a 


6.30.1.45DDR_OP_MODE_CFG 


Be ll ad al baie i al el i a al ed 


-E o 
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a ine 
= 
AE AE 


DDR_OPERATE_MOD DDR_OPERATE_MOD 
Reserved Reserved 
E_IDLE 
ki a” 


DDR_OP_MODE_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


m ed S/C 
ODE_BUSY 


DDR- PUBL_RET_E | [27] RW Enable PWR_ST FSM to assert 
‘pd_save'/'pd_restore_n' signal. 
0 : Disable; 
1: Enable; 


Reset 'DDR_PHY_RET_EN' with 
isolation signal of Power Domain 
‘PD_PUB_SYS'. 


Enable PWR_ST FSM to assert 
‘pd_save'/'pd_restore_n' signal. 


0 : Disable; 
1: Enable; 


DDR_PHY AUTO __ DDR PHY Retenton enable. 
RET_EN 


0 : Disable DDR PHY Retention. 


1: Enable DDR PHY Retention. 


DDR_OPERATE_M | [23:16] | RW S/C 0x4 Count Number wait for 
ODE_CNT_LMT ‘ddr_operate_mode' stable. 
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DDR_OPERATE_M | [10: 8] eee ddr_operate_mode' status. 
ODE 


C Oe 3] ae a 


ae [2: | C E value for 
ODE_IDLE ‘ddr_operate_mode' to indicate idle. 
6.30.1.46 DDR_PHY_RET_CFG 


Bia kl db del iad Ua did it all led 


= r 


Ao o S ë F 


Set/Clr S/c 


k a a a J 
a LF a 


= T | 


iad 


a 


DDR_PHY_RET_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


nessa 


ca MCTL_SOF mpe aa DDR UMCTL Soft Reset. Active a 
T_RST 
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0 : Keep DDR UMCTL in normal mode; 
1 : Reset DDR UMCTL; 


FS DS Nc (ee 


DDR_PHY_CKE_R DDR PHY 'RET' and 'RET_i' control bit. 
ET_EN Only effective when 
‘DDR_PHY_AUTO_RET_EN' asserted. 


6.30.1.47 BISR_DONE_STATUS 


0x00000138 BISR_DONE_STATUS(0x00000000) BISR_DONE_STATUS 
Pe Fc ic ial Wa Wl i Rl A 


7 T ff 


BISR_DONE -STATUS 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


SES ES-ES eee 
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PD_AON_MEM_B | [18] 
ISR_ DONE 
PD mE SYS_BISR_ | [17] 
DON 
w 


C C 


poe . WTLCP_HU3G HE 

A_BISR_ DONE 
PD_WTLCP_TGDS | [13] 
P_ BISR_ DONE 
| [ey 
cae H 
R_DONE 
PD WCN TOP BI | [10] NA 
SR_DONE 
PD_WCN_WIFI_BI NA 
SR_DONE 
PD_WCN_GNSS B NA 
ISR_DONE 
PD MM_TOP BIS | [7] NA 
R_DONE 
PD_GPU TOP BIS NA 
R_DONE 
PD_AP SYS BISR_ | [5] NA 
DONE 
PD_CA7_TOP_BIS | [4] NA 
R_DONE 
PD_CA7_C3_BISR | [3] 
_DONE 
PD_CA7_C2_BISR [2] 
_DONE 
PD_CA7 C1 BISR | [1] 
_DONE 
PD_CA7_CO_BISR NA 
_DONE 


6.30.1.48 BISR_BUSY_STATUS 


0x0000013C BISR_BUSY_STATUS(0x00000000) BISR_BUSY_STATUS 


Reserved Res Res Res PD_ PD_ Res 
erve erve erve AO cP erve 
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BISR_BUSY_STATUS 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


es a eae ll ae 


reef pe 


PD_AON_MEM_B | [18] 
ISR_BUSY 


PD_CP_SYS_BISR_ | [17] 
BUSY 
d E a a a a E: 


eel ea] 


a ) WTLCP_HU3G pom 
A_BISR_BUSY 

PD_WTLCP_TGDS | [13] 

P_BISR_BUSY 
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ee | BUSY 


eae ~WCN_TOP_BI m 

SR BUSY 

PD_WCN_WIFI_BI 

SR_BUSY 

PD_WCN_GNSS_B NA 
ISR_BUSY 

PD MM TOP BIS | [7] NA 
R_BUSY 

PD_GPU_TOP_BIS NA 
R_BUSY 


PD_AP_SYS_BISR_ | [5] NA 
BUSY 

PD CA7 TOP BIS | [4] NA 
R_BUSY 

PD CA7 C3 BISR | [3] NA 
_BUSY 

PD_CA7_C2_BISR | [2] NA 
_BUSY 

PD CA7 C1 BISR | [1] NA 
_BUSY 

PD_CA7_CO_BISR NA 
_BUSY 


6.30.1.49 BISR_BYP_CFG 


0x00000140 BISR_BYP_CFG(0x00066FFF) BISR_BYP_CFG 
0x00001140 BISR_BYP_CFG SET BISR_BYP_CFG SET 


0x00002140 BISR_BYP_CFG CLR BISR_BYP_CFG CLR 


a EEEIEE 


k l l 


E e rE 
E å O= = ë 
M a GW E 
eal bl id id a id a 6 a lB 
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“AER l 


— 
"e E 


BISR_BYP_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


o nR a 22] Se a ee as 

Pe SS SS aes 
a 2 S E 
Ee mS R E 


PD_AON_MEM_B | [18] RW S/C Ox1 Not used. 
ISR_FORCE_BYP 

PD_CP_SYS_BISR_ | [17] RW Not used. 
FORCE_BYP 

Sa a E E 


PD_WTLCP_HU3G paa Eor C |. as 
E A _BISR FORCE 

_BYP 

PD_WTLCP_TGDS | [13] Not used. 
P_BISR_FORCE_B 

YP 


ES ae oe oe eae 

tee PUB_SYS BIS peel fees ee C CES ss 
R_ FORCE_ BYP 

PD WCN TOP BI | [10] Not used. 
SR_FORCE_BYP 

PD_WCN_WIFI_BI RW S/C Oxi Not used. 
SR_FORCE_BYP 
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PD_WCN_GNSS_B RW S/C Oxi Not used. 
ISR_FORCE_BYP 

PD MM TOP BIS | [7] RW Not used. 
R_FORCE BYP 

PD_ GPU TOP BIS Not used. 
R_FORCE BYP 

PD_AP_SYS_BISR_ | [5] RW Not used. 
FORCE BYP 


PD CA7 TOP BIS | [4] RW S/C OxI Not used. 
R_FORCE_BYP 

PD CA7 C3 BISR | [3] RW S/C Oxi Not used. 
_FORCE_BYP 

PD_CA7_C2_BISR | [2] RW S/C Oxi Not used. 
_FORCE_BYP 

PD_CA7_C1_BISR | [1] RW S/C Ox1 Not used. 
_FORCE_BYP 

PD_CA7_CO_BISR RW s/c Oxi Not used, 
_FORCE_BYP 


6.30.1.50 BISR_EN_CFG 


0x00000144 BISR_EN_CFG(0x00000000) BISR_EN_CFG 
0x00001144 BISR_EN_CFG SET BISR_EN_CFG SET 


0x00002144 BISR_EN_CFG CLR BISR_EN_CFG CLR 


i a cl a a a ek i a 


k l 


j —- BME 
_ O = ë 


PD PD PD_ | PD PD_ | PD_ | pp_ | pPp_ | PO 
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mi BEER 
ee eee eee 


BISR_EN_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


es E a 

E a E E a 
Ee Sn e a a 
oo 


PD_AON_MEM_B | [18] RW S/C 
ISR_FORCE_EN 

PD_CP_SYS BISR_ | [17] 

FORCE_EN 


[ee ee aa 


PD_WTLCP_HU3G camel aS C 
E_A_BISR_FORCE 

_EN 

PD_WTLCP_TGDS | [13] RW 
P_BISR_FORCE_E 

N 

reserved ae al ae 
PD_PUB SYS BIS a a Pm C 
R_FORCE_EN 

PD_WCN_TOP_BI | [10] RW S/C 
SR_FORCE_EN 

PD_WCN_WIFI BI RW S/C 
SR_FORCE_EN 

PD_WCN_GNSS_B RW S/C 
ISR_FORCE_EN 

PD_MM_TOP_BIS | [7] RW S/C 
R_FORCE_EN 

PD_GPU_TOP_BIS RW S/C 
R_FORCE_EN 
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PD_AP_SYS_BISR_ | [5] RW s/c 
FORCE_EN 

PD CA7 TOP BIS | [4] RW 
R_FORCE_EN 

PD_CA7_C3_BISR | [3] RW 

FORCE EN 


PD_CA7_C2_BISR | [2] 

_FORCE_EN” 

PD CA7 C1 BISR | [1] RW 
_FORCE_EN 

PD_CA7_CO_BISR RW S/C 
_FORCE_EN 

6.30.1.51 CGM_AUTO_GATE_SEL_CFGO 


0x00001148 CGM_AUTO_GATE_SEL_CFGO SET oo E_SEL_CFG 
0x00002148 CGM_AUTO_GATE_SEL_CFGO CLR SRPA k E_SEL_CFG 


cei ce e a Fc Fl ea e Ter ii [i eH 


CGM_AUTO_GATE_SEL_CFGO 


prt 
Set/Clr 


bee ice [Fan Lc Fc aU A E A a A 


CGM_AUTO_GATE_SEL_CFGO 


pt ege O" 
Set/Clr 


CGM_AUTO_GATE_SEL_CFGO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


CGM_AUTO_GAT | [31:0] | RW S/C Oxttttttt 
E SEL_CFGO f 
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6.30.1.52 CGM_AUTO_GATE_SEL_CFG1 


CGM_AUTO_GATE_SEL_CFG 
1 


0x0000114C CGM_AUTO_GATE_SEL_CFG1 SET SAMSAS = E_SEL_CFG 


0x0000214C CGM_AUTO_GATE_SEL_CFG1 CLR al ahaa 
sa cl sl cl clea Pc cla Ul 


0x0000014C CGM_AUTO_GATE_SEL_CFG1(OxFFFFFFFF) 


CGM_AUTO_GATE_SEL_CFG1 


a 
Rae (Sy (ea Fl a a a E A 


CGM_AUTO_GATE_SEL_CFG1 


el rr Cae 
Set/Clr 


CGM_AUTO_GATE_SEL_CFG1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
CGM_AUTO_GAT | [31:0] RW oe 
E_SEL_CFG1_ 


6.30.1.53 CGM_AUTO_GATE_SEL_CFG2 


CGM_AUTO_GATE_SEL_CFG 
2 


0x00001150 CGM_AUTO_GATE_SEL_CFG2 SET PE E_SEL_CFG 


0x00000150 CGM_AUTO_GATE_SEL_CFG2(0xFFFFFFFF) 


0x00002150 CGM_AUTO_GATE_SEL_CFG2 CLR SOMAUTO EN TEBEL 
as Live it Pil iF rah el a al fi ad 


CGM_AUTO_GATE_SEL_CFG2 
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E 


aaa a eea a a E ea ed 


CGM_AUTO_GATE_SEL_CFG2 


a 


CGM_AUTO_GATE_SEL_CFG2 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
CGM_AUTO_GAT | [31:0] | RW S/C Oxfffffff 
E_SEL_CFG2 f 


6.30.1.54CGM_AUTO_GATE_SEL_CFG3 


0x00000154 CGM_AUTO_GATE_SEL_CFG3(0xFFFFFFFF) SAMAVTO ATE ELEG 
0x00001154 CGM_AUTO_GATE_SEL_CFG3 SET cS MEA pee) E_SEL_CFG 


0x00002154 CGM_AUTO_GATE_SEL_CFG3 CLR SOMAUTI ATE DELG 
sa ea fed a E ce ey ec a a A 


CGM_AUTO_GATE_SEL_CFG3 


C 
Easa fica aa ea a GA BARSA (a 


CGM_AUTO_GATE_SEL_CFG3 
ii i 
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CGM_AUTO_GATE_SEL_CFG3 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


CGM_AUTO_GAT | [31:0] | RW S/C Oxttttttt 
E SEL_CFG3 f 
6.30.1.55 CGM_FORCE_EN_CFGO 


CGM_FORCE_EN_CFGO(OxFFFFFFFF) 
(ia Pa Pca ca Ti (a UU [il fal in 
fl rae a 
m 


Pf E E A a a i Ua EA A 
i iS, e 


Type R 


= 


CGM_FORCE_EN_CFGO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
CGM_FORCE_EN_ | [31:0] | RW S/C Oxf fff fff 
CFGO f 


6.30.1.56 CGM_FORCE_EN_CFG1 


0x0000015C CGM_FORCE_EN_CFG1(OxFFFFFFFF) CGM_FORCE_EN_CFG1 


0x0000115C CGM_FORCE_EN_CFG1 SET CGM_FORCE_EN_CFG1 SET 
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0x0000215C CGM_FORCE_EN_CFG1 CLR CGM_FORCE_EN_CFG1 CLR 
Pea ed (ie Ge eT a fe A 


CGM_FORCE_EN_CFG1 


CGM_FORCE_EN_CFG1 
Set/Clr s/c 


CGM_FORCE_EN_CFG1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
CGM_FORCE_EN_ | [31:0] | RW S/C Oxtfffttt 
CFG1 f 


6.30.1.57 CGM_FORCE_EN_CFG2 


Hat Gl dod la ial de al ed la al al 
br 


Peat i A Fc ee A EA 


CGM_FORCE_EN_CFG2 


/C 


Set/Clr s 
BoE a a A a A A A 


CGM_FORCE_EN_CFG2 
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CGM_FORCE_EN_CFG2 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


CGM_FORCE_EN_ | [31:0] | RW S/C Oxttftttt 
CFG2 f 


6.30.1.58 CGM_FORCE_EN_CFG3 


CGM_FORCE_EN_CFG3(OxFFFFFFFF) 
Pa ie i (Ea fea ca ie a he fc de 
pM AS 


CGM_FORCE_EN_CFG3 


Type RW 


Set/Clr S/C 
Pc ie al a (a (Pa (a DLR E 


CGM_FORCE_EN_CFG3 


Type R 


E 


CGM_FORCE_EN_CFG3 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


CGM_FORCE_EN_ | [31:0] | RW s/c Oxttitttt 
CFG3 f 
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6.30.1.59 SLEEP_XTLON_CTRL 


hl idl a al fol al al bd eld 
— 
re 
= 
Ba Se cf ee Ba We 
HM La Uo a Dll do a A al a ad al 


= T 


so e ll 
evo 
= PEPPE PPPE EPP P 


SLEEP_XTLON_CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


r e aeee 


[5] RW S/C XTLO, which CM4 selected, kept on 
when CM4 in Deep slee; 
0 : XTLO shut down in CM4 sleep; 
1:XTLO kept on in CM4 sleep; 


[3] RW S/C XTLO, when bit[1] or bit[3] selected, 
kept on when CP in Deep slee; 
0 : XTLO shut down in PUBCP sleep; 
1:XTLO kept on in PUBCP sleep; 


WCN_SLEEP_XTL_ a ar a XTLO, which WCN selected, kept on 
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when WCN in Deep slee; 


0 : XTLO shut down in WCN sleep; 


1:XTLO kept on in WCN sleep; 


WTLCP_SLEEP_XT XTLO, when bit[1] or bit[3] selected, 
L_ON kept on when CP in Deep slee; 


0 : XTLO shut down in WTLCP sleep; 


1: XTLO kept on in WTLCP sleep; 


AP_SLEEP_XTL_O RW XTLO, which AP selected, kept on when 
N AP in Deep slee; 
0 : XTLO shut down in AP sleep; 
1:XTLO kept onin AP sleep; 


6.30.1.60 MEM_SLP_CFG 


Ho bl dbl lb idl id Ul ad al il a al a al 
-T 


Reserved MEM_SLP_CFG 


ka 
Set/Clr s/c s/c 

Paso es ica (ea (a FU (RS fe Fe a 
"J| Oe 


Type RW 


“7 


MEM_SLP_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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Se ee) a 


6.30.1.61 MEM_SD_CFG 


HIE al id a da Ul a al fad le ald ead 
— 


Reserved MEM_SD_CFG 


kA = = A 


Set/Clr s/c s/c 


fc a i iW A eal 


MEM_SD_CFG 


Set/Clr s/c s/c 


MEM_SD_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


6.30.1.62 CA7_CORE_PU_LOCK 


0x00000174 CA7_CORE_PU_LOCK(0x00000000) CA7_CORE_PU_LOCK 
0x00001174 CA7_CORE_PU_LOCK SET CA7_CORE_PU_LOCK SET 


0x00002174 CA7_CORE_PU_LOCK CLR CA7_CORE_PU_LOCK CLR 
Rai ef Vcc ah ct ol ia T 


Reserved 
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+ [ene 
bei (i i a) a Ea ale 


= T T 


| e pee e al a 
svar 


CA7_CORE_PU_LOCK 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E [eee 12] [a ae ae 
ieee [11] S/C 
KEUP_EN 

CA7_C2_GIC_WA | [10] RW 
KEUP_EN 

CA7 C1 GIC WA RW S/C 
KEUP_EN 


CA7_CO_GIC_WA RW S/C 

aai a a a a 
Se a ee aa 
E o oe ee ee as 
i a ee ae 
TT ee ee ES ES Ss 
eee ne A 


6.30.1.63 PWR_CNT_WAIT_CFGO 


0x0000017C PWR_CNT_WAIT_CFG0(0x00BOBOBO) PWR_CNT_WAIT_CFGO 
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Hl id i da ll i al bd a dal a 
— 
EA o 


Ba [ae cl a i A E A 


WCN_PWR_WAIT_CNT AP_PWR_WAIT_CNT 


PWR_CNT_WAIT_CFGO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


CP_PWR_WAIT_C | [23:16] | RW S/C OxbO 

NT 

WCN_PWR_WAIT | [15: 8] RW S/C OxbO 

_CNT 

AP_PWR_WAIT_C | [7:0] RW S/C OxbO ims power stable wait time, by 
NT default; 


6.30.1.64 PWR_CNT_WAIT_CFG1 


0x00000180 PWR_CNT_WAIT_CFG1(0x0000B000) PWR_CNT_WAIT_CFG1 
0x00001180 PWR_CNT_WAIT_CFG1 SET PWR_CNT_WAIT_CFG1 SET 
0x00002180 PWR_CNT_WAIT_CFG1 CLR PWR_CNT_WAIT_CFG1 CLR 


Reserved 


al ic cl Kc Lill ck (eel eed 


K 
= 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1656 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


| @ | SPREADTRUM . SC7731E Design Specification 


PRI | 
ica ec ca ick ak ea lo WE 


CM4_PWR_WAIT_CNT Reserved 


ee) ECE 
M O O O OO OS 
E HHHH O O O 


PWR_CNT_WAIT_CFG1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


CM4_PWR_WAIT | [15:8] | RW S/C OxbO 
_CNT 


6.30.1.65 MEM_AUTO_SLP_CFG 


MEM_AUTO_SLP_CFG(0x00000000) 
Pc fc aa (EU Fa a Ui i UU a 
60h ~~: 
alllttéwéwét( O 


w eee 
P(E (a Pf UR a 
ac Ca 


Set/Clr s/c S/c 


MEM_AUTO_SLP_CFG 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


CEE feed Je EE 


EA "r a a 
EN 


6.30.1.66 MEM_AUTO_SD_CFG 


Hl ol fd cla ad a ad al ld a hell al 
a2 O= 
aT 
Hl al ed a cd Sa el ha 
loa 


Type RW 


re NR ee ee ee 


MEM_AUTO_SD_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Rosanne eee ae oa 


M_AUTO_SD_EN 


EN 


6.30.1.67 WAKEUP_LOCK_EN 


0x000001A0 WAKEUP_LOCK_EN(0x00000000) WAKEUP_LOCK_EN 
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0x000011A0 WAKEUP_LOCK_EN SET WAKEUP_LOCK_EN SET 
0x000021A0 WAKEUP_LOCK_EN CLR WAKEUP_LOCK_EN CLR 
is a Ee a a ae 


S/C S/ 


S/ 


Fa erve Ti erve erve 


~E EEEE 


WAKEUP_LOCK_EN 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


PUBCP_SYS_WAK | [25] RW S/C when bit[24]=1 and bit[25]=1, CP will 

EUP_LOCK_EN acknowledge deep slepp request when 
enter wakeup lock state 

WTLCP_SYS_WAK | [24] RW S/C when bit[24]=1 and bit[25]=1, CP will 

EUP_LOCK_EN acknowledge deep slepp request when 
enter wakeup lock state 
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AP_SYS_WAKEUP | [22] 
_LOCK_EN 
PD_PUB_SYS_WA | [21] 
KEUP_LOCK_EN 


a | [eae 


re pe 


reserved [18] S/C 


PD_CP_SYS WAK | [17] RW S/C 
EUP_LOCK_EN 


PD_WTLCP_HU3G | [14] RW S/C 
E_Ā WAKEŬP_LO 

CK_EN 

PD_WTLCP_TGDS | [13] RW 

i- oS LOCK 


i ee aT 


o | [a] anal i: ae 
eeu | WCN_TOP_W cea ic C 
AKEUP_ LOCK_ EN 

PD_WCN_WIFI_W 

AKEUP_LOCK_EN 

PD_WCN_GNSS S/C 
PREUR LOCK E 

PD_MM_TOP_W [7] RW S/C 
AKEUP_ LOCK_ “EN 

PD GPU TOP W 

AKEUP_COCK_EN 

PD_AP_SYS WAK | [5] RW 

EUP_ LOCK_ EN 

PD_CA7_TOP_WA | [4] 

KEUP_ LOCK_ EN 

PD_CA7_C3_WAK | [3] RW S/C 
EUP_LOCK_EN 

PD_ CA7 C2 WAK | [2] RW S/C 
EUP_LOCK_EN 


PD CA7 C1 WAK | [1] RW s/c 
EUP_LOCK_EN 
iia (ca (a | 
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6.30.1.68 WTLCP_TGDSP_CORE_INT_DISABLE 


0x000001B0 WTLCP_TGDSP_CORE_INT_DISABLE(0x00000000) eee ae PE ies 
WTLCP_TGDSP_CORE_INT_D 
0x000011B0 WTLCP_TGDSP_CORE_INT_DISABLE SET ISABLE SET 


WTLCP_TGDSP_CORE_INT_D 
0x000021B0 WTLCP_TGDSP_CORE_INT_DISABLE CLR SABLECLR 
S ia ee Ue ce lnc ie se Mc 


Reserved 


cr 
B 


_ ; 


a a 


Set/Clr 


WTLCP_TGDSP_CORE_INT_DISABLE 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ee | 


WTLCP_TGDSP_C RW S/C clear by tgdsp pd 
ORE_INT_DISABLE 
_FRC 
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6.30.1.69 CP_CORE_INT_DISABLE 


Sl idl da i Bal foal ala dd 
— 
re 
= 
Bi Se lf ea Ba a el ed at eT 

Hn Le dl Ol dB al a a al a al 


= r | 


el 


= S/c 


CP_CORE_INT_DISABLE 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


pee ES eS ee ess 


CP_SYS_INT_DISA RW S/C clear by cp sys pd 
BLE_FRC 


6.30.1.70 CA7_CO_CORE_INT_DISABLE 
| eee il CA7_CO_CORE_INT_DISABLE(0x00000000) fee | _CO_CORE_INT_DISABLE 


0x000011BC CA7_CO_CORE_INT_DISABLE SET CA7_C0 ae DISABLE 


CA7_CO_CORE_INT_DISABLE 
CLR 


A a Ma lic eal Sel a lca ad 


0x000021BC CA7_CO_CORE_INT_DISABLE CLR 


Reserved 
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s 
= 
esa (i Ua ca i FG a a he 


= T 


— E 


Set/Clr 


CA7_CO_CORE_INT_DISABLE 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Sc (a a 
CA7_CO_CORE_IN RW S/C 
T_DISABLE 


6.30.1.71 CA7_C1_CORE_INT_DISABLE 
[ee | CA7_C1_CORE_INT_DISABLE(0x00000000) | _C1_CORE_INT_DISABLE 


0x000011C0 CA7_C1_CORE_INT_DISABLE SET CA7_C1 EST DISABLE 


0x000021CO CA7_C1_CORE_INT_DISABLE CLR ae 
em (l(a cael ic ld ad ea edd 


Reserved 


|? 
aaa 
|" MEMAR 

Ba iea a e A E A EA 
Bis 


Reserved 
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Set/Clr 


CA7_C1_CORE_INT_DISABLE 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ae s/c 
T_DISABLE 


6.30.1.72 CA7_C2_CORE_INT_DISABLE 


0x000001C4 CA7_C2_CORE_INT_DISABLE(0x00000000) CA7_C2_CORE_INT_DISABLE 


0x000011C4 CA7_C2_CORE_INT_DISABLE SET irae NT DISABLE 


0x000021C4 CA7_C2_CORE_INT_DISABLE CLR CA SEE GOR NT DISABLE 
Sea a a a A A fed 


Reserved 


— 


Set/Clr S/C 


at ia a Ea a AA RA inl 


= T 


re | 
i 
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CA7_C2_CORE_INT_DISABLE 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a RW S/C 
T_DISABLE 


6.30.1.73CA7_C3_CORE_INT_DISABLE 


0x000001C8 CA7_C3_CORE_INT_DISABLE(0x00000000) CA7_C3_CORE_INT_DISABLE 


0x000011C8 CA7_C3_CORE_INT_DISABLE SET v ae eas 


0x000021C8 CA7_C3_CORE_INT_DISABLE CLR i 
sa (Sc ea e a Fc el iW iad a ce a 


Reserved 


— 


Set/Clr 


es ea oe ee I ee 


= T 


Ao o ëF 


Set/Clr 


a 


CA7_C3_CORE_INT_DISABLE 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


ae RW S/C 
T_DISABLE 
6.30.1.74 AON_CM4_INT_DISABLE 


Sn id Kl ada ida dE a alan a 
— 


Reserved 


a 


Set/Clr 


| 
a sae ae es ee eK 


fe r 


Aoo o ëF 


Set/Clr 


De 


AON_CM4_INT_DISABLE 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Sa ee 
AON_CM4_INT_D RW s/c 
ISABLE 
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6.30.1.75 WTLCP_TGDSP_DSLP_ENA 


0x00000200 WTLCP_TGDSP_DSLP_ENA(0x00000001) WTLCP_TGDSP_DSLP_ENA 


0x00001200 WTLCP_TGDSP_DSLP_ENA SET TEE pal 


0x00002200 WTLCP_TGDSP_DSLP_ENA CLR a 
aca (ial A T A 


Reserved 


| 


Set/Clr s/c 


el al Cb Ns a eal iE al 


= r 


ee 


Set/Clr 


WTLCP_TGDSP_DSLP_ENA 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ae DSP_D s/c 
SLP_ENA 


6.30.1.76 AP_DSLP_ENA 


0x00000208 AP_DSLP_ENA(0x00000000) AP_DSLP_ENA 
0x00001208 AP_DSLP_ENA SET AP_DSLP_ENA SET 


0x00002208 AP_DSLP_ENA CLR AP_DSLP_ENA CLR 
ae Mae ell ea ll Calica ad 


Reserved 
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s 
= 
Is Ua i a a 


AP_ 
DSL 
Reserved 
PLE 
NA 


re 


Set/Clr 


m A * 


AP_DSLP_ENA 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


6.30.1.77 CP_DSLP_ENA 


cae sa i a MS a a Ws 
ee 


Reserved 


EA 


Set/Clr s/c 


PR a a a 
es cal ics el ec a a a nd 


PUB WTL 
CP_ CP_ 
Reserved DSL DSL 
PLE PLE 
NA NA 


es | 
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CP_DSLP_ENA 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Pesan | eae 2] C a 


Pd ksal a a C | both EE and bit[0] =1 , CP will 
A enter deep sleep mode 
WTLCP_DSLP_EN RW S/C 0x1 when both bit[1] and bit[0] =1 , CP will 
A enter deep sleep mode 


6.30.1.78 CA7_TOP_DSLP_ENA 


a sc ie [se ce ie i cd 
aaa 


Reserved 


Set/Clr 


"| | 


Uc SS safc ee a e 


= T 


Wa å o =ë = ‘M 
= 


CA7_TOP_DSLP_ENA 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


Caco RW S/C 
NA 


6.30.1.79 CM4_DSLP_ENA 


0x00000218 CM4_DSLP_ENA(0x00000001) CM4_DSLP_ENA 
0x00001218 CM4_DSLP_ENA SET CM4_DSLP_ENA SET 


0x00002218 CM4_DSLP_ENA CLR CM4_DSLP_ENA CLR 


SS Ue fa Le i a a 


Reserved 


| 
| 
| 

Ea Re a de a A 


ba i 


7 = 
a nn 


CM4_DSLP_ENA 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


CE EN 1] C |e 


6.30.1.80 PUBCP_INT_DISABLE 


0x00000220 PUBCP_INT_DISABLE(0x00000000) PUBCP_INT_DISABLE 
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Hl il da la ad al ba al ad al ed 
— 
re 
es 
BO eH al 
BE al li id A a al Ha 


= T 


Aoo o o ëF 


Set/Clr 


a * 


PUBCP_INT_DISABLE 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Fee e ea a 


PUBCP_INT_DISA RW S/C 1. clear by pubcp intr after WFI & 
BLE ~cp_sys_int_dis 
2. clear by cp sys pd 
3. cp_sys_int_dis is 1 when both 
PUBCP_INT_DISABLE & 
WTLCP_INT_DISABLE 


6.30.1.81 WTLCP_INT_DISABLE 


0x00000224 WTLCP_INT_DISABLE(0x00000000) WTLCP_INT_DISABLE 
0x00001224 WTLCP_INT_DISABLE SET WTLCP_INT_DISABLE SET 


0x00002224 WTLCP_INT_DISABLE CLR WTLCP_INT_DISABLE CLR 
KERESERE 
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Ba 
S 
e A 
SE a EE a 


= T 


Aoo o e ëF 


Set/Clr 


WTLCP_INT_DISABLE 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


are 


WTLCP_INT_DISA RW S/C 1. clear by pubcp intr after WFI & 
BLE ~cp_sys_int_dis 
2. clear by cp sys pd 
3. cp_sys_int_dis is 1 when both 
PUBCP_INT_DISABLE & 
WTLCP_INT_DISABLE 


6.30.1.82 LIGHT_SLEEP_ENABLE 


Wl ad il al al ald al int il ala ad al 


“ T 
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EE è ë =ë || 
EE =ë =: ë N 


Set/Clr s/c | s/c | s/c 


CN E a 


Res Res Res 
Reserved erve | erve | erve | erve erve | erve | erve 
d d d 


Wee 
iA ka O O ëO 


LIGHT_SLEEP_ENABLE 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a CHN3_LSLP Pa S/C 
_ENA 

DMA_CHN1_LSLP | [17] RW 

_ENA 

DMA_CHNALL_LS | [16] 

LP_ENA 


Se 1 iL 


reserved S/C 


a ee ee eae 


reserved S/C 


AON DMA LSLP_ | [3] RW S/C 
ENA 


reserved S/C 


E e a errr 
ee a 
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6.30.1.83 CM4_LIGHT_SLEEP 


Sh ill lB ia al al foal al add ld 
— 
re 
= 
Ba Ue cl fo ea al a el Eat eB 
SG Bl el Od al ol ol al Ba al al a 


= i 


— E 


Set/Clr 


=P PPP PPP PP PPPI] 


CM4_LIGHT_SLEEP 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


P 


6.30.1.84SYS_DOZE_DSLP_ENA 


0x00000240 SYS_DOZE_DSLP_ENA(0x00000000) SYS_DOZE_DSLP_ENA 
0x00001240 SYS_DOZE_DSLP_ENA SET SYS_DOZE_DSLP_ENA SET 
0x00002240 SYS_DOZE_DSLP_ENA CLR SYS_DOZE_DSLP_ENA CLR 


Reserved 


EEA e a A T A 


Ba O 
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Set/Clr 


i ee A a eae 


a T 


A e ëE 
Set/Clr 


SYS_DOZE_DSLP_ENA 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ans wel ee] 3] an ae 


Pee DOZE SLE Baai 

EP_ENĀ 

PUBCP_DOZE_SLE | [1] 

EP_ENA 

AP_DOZE_SLEEP_ RW 
ENA 


6.30.1.85PUB_ACC_RDY 
0x00000250 PUB_ACC_RDY(0x00000000) PUB_ACC_RDY 


isc sel [sea cela Leelee i elec 


Reserved 


Type 


ie ice el AE E i 


= i 


e A 
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PUB_ACC_RDY 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


6.30.1.86 PUB_CLK_RDY 
0x00000254 PUB_CLK_RDY(0x00000000) PUB_CLK_RDY 


si [is all ical a ei es cy la 


Reserved 


Type 


Pal a a a i WL A A 


= i | 


ka 


Frrr rrr rrr rrr 


PUB_CLK_RDY 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


6.30.1.87 EIC_SEL 


0x00000258 EIC_SEL(0x00000003) EIC_SEL 


0x00001258 EIC_SEL SET EIC_SEL SET 
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0x00002258 EIC_SEL CLR EIC_SEL CLR 


a Fae eel la ce AA 


Reserved 


B 
= 
PA 
Ba a E E a EE 


fe F 


kA 


Kua 
"= AA] | 


EIC_SEL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


aa ae 3] ca oe 


i _WCN_SEL face a —_ C as Select D from 
wcn_slp_ctrl 
0: Select wcn_deep_sleep from 
combo logic 


EIC_WCN_DEEP_S 1: Select wcn_deep_ sleep 
LEEP_SEL 


0: Select wcn_deep_stop from wcn 


EIC_DEEP_SLEEP __ 0: Select the previous path which may 
SEL have glitch for deep sleep. 


1: Select the glitch free path for deep 
sleep. 


6.30.1.88 AXI_LP_CTRL_DISABLE 


0x00000260 AXI_LP_CTRL_DISABLE(0x00000001) AXI_LP_CTRL_DISABLE 
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Reserved 


Type 


Bs ili lL tL | HEE 


m T 


ka 


AXI_LP_CTRL_DISABLE 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


oo oe Le |e 


AXI_LP_CTRL_DIS eR PO AON AXI matrix Ip ctrl disalbe 
ABLE 


6.30.1.89 PMU_DEBUG 
0x00000270 PMU_DEBUG(0x00000000) PMU_DEBUG 


Fe a A cal i cl a Ud ein 


Reserved 


Type 


Psa Es (cl eal (ce) ie a a 


PMU_DEBUG 


Panel Gi (al (Ea (RY 
PMU_DEBUG 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


PM eee [15: 0] tetea PMU e bus status. 


6.30.1.90 SLEEP_CNT_CLR 


SLEEP_CNT_CLR(0x00000000) 
MA ie Ua fl a Fi oUt 1 P[ 
B 


Reserved 


Set/Clr s/c 


= 
Bil Kl a al al al 


-0 erve erve erve erve = 


Set/Clr 


a a er 


SLEEP_CNT_CLR 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E E 
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Fn PF a) (S 
pubcp_doze_slee | [10] RW 

p_cnt_clr 

ap_doze sleep _c 

nt_clr 

CM4_deep_ sleep 

_ent_clr 

pub deep sleep_ S/C 

cnt_clr 


CP_deep sleep _c S/C 

z -ay 
cae ec 
ap_deep sleep _c | [4] RW S/C 

SESE Ea ES ESS 
Fae (a a 
Pe ee 
i | E 


6.30.1.91PAD_OUT_ADIE_CTRLO 


eee eee eee 


d 


a Hha Bee 
= 
Pca [ic a cM cal ea a 
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" 
Set/Clr | s/c | s/c 


PAD_OUT_ADIE_CTRLO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Co ee 1] oa ee 


E kam 

N_POL_SEL 

DCXO_LC_DEEP_S | [29] RW S/C OxI 
LEEP_POL SEL 

PAD OUT CHIP_S | [28] RW 

LEEP_POL_SEL 


| Lae La oa 


ee 
LEEP_PLL_PD MA 
SK 


DCXO_LC_DEEP_S 
LEEP_CM4_RAM_ 
XTL_PD_MASK 


DCXO_LC_DEEP_S 
LEEP_AON_RAM_ 
XTL_PD_MASK 


DCXO_LC_DEEP_S 
LEEP_XTLBUFO_P 
D_MASK 


DCXO_LC_DEEP_ N 
LEEP_XTLO_PD_M 
ASK 
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DCXO_LC_DEEP_S 
LEEP_EXT_XTL_P 
D_MASK 


DCXO_LC_DEEP_S 
LEEP_CM4_DEEP_ 
SLEEP_MASK 


DCXO_LC_DEEP_S 
LEEP_CA7_TOPP 
D_MASK 


DCXO_LC_DEEP_S 
LEEP_WCN_DEEP 
_SLEEP_MASK 


DCXO_LC_DEEP_S 
LEEP_CP_DEEP_SL 
EEP_MASK 


DCXO_LC_DEEP_S 
LEEP_AP_DEEP_S 
LEEP_MASK 


PAD_OUT_CHIP_S 
LEEP_PUB_PD M 
ASK 


PAD_OUT_CHIP_S 
LEEP_PLL_PD MA 
SK 


PAD_OUT_CHIP_S 
LEEP_CM4_RAM_ 
XTL_PD_MASK 


PAD_OUT_CHIP_S 
LEEP_AON_RAM_ 
XTL_PD_MASK 


PAD_OUT_CHIP_S 
LEEP_XTLBUFO_P 
D_MASK 


PAD_OUT_CHIP_S 
LEEP_XTLO_PD_M 
ASK 


PAD_OUT_CHIP_S 
LEEP_EXT_XTL_P 
D_MASK 


PAD_OUT_CHIP_S 
LEEP_CM4_DEEP_ 
SLEEP_MASK 


PAD_OUT_CHIP_S 
LEEP_CA7_TOP_P 
D_MASK 


PAD_OUT_CHIP_S 
LEEP_WCN_DEEP 
_SLEEP_MASK 
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te 


I 
WN 
O 


>) 

= = 

WN WN WN 
Ss Ss Ss 
O O O 


a 
= 


es) 
= 


WN WN 
O O O 


I 
= 
WN 
O 


I 
= 
WN 
O 


a 
= 
WN 
O 


a 
= 


I I I 


WN WN WN 
O O O 


WN 
SS 
O 


PAD_OUT_CHIP_S | [5] RW S/C when bit[5] or bit[3] set, chip deep 
LEEP_PUBCP_DEE sleep pad out will ignore CP status 
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PAD_OUT_CHIP_S | [4] RW S/C 

LEEP_AP_DEEP_S 

LEEP_MASK 

PAD OUT CHIP _S | [3] RW S/C when bit[5] or bit[3] set, chip deep 
LEEP_WTLCP_DEE sleep pad out will ignore CP status 
P_SLEEP_MASK 


en 
EXT_XTL1_COMB | [1] RW S/C 

_EN 

_EN 


6.30.1.92 BISR_FORCE_SEL 


Bn Sl ind al a id dl Ge i ial ad al 


. k i W 


| ee |" ie 
v eee | le 


si a a 


ane A aa = | 
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BISR_FORCE_SEL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ae eee 22] e ae ee 
a ae ee el a 
an 


Ee _AON_MEM_B Pam RW S/C 

ISR_FORCE_SEL 

PD_CP_SYS BISR_ | [17] RW set to 1 for this domain has no 
FORCE_SEL memory repair, bisr_en will be O 
a op} 


PD_WTLCP_HU3G | aaa C 
E_A_BISR_FORCE 

_SE 
PD_WTLCP_TGDS | [13] RW set to 1 for this domain has no 
P_BISR_FORCE_SE memory repair, bisr_en will be 0 
L 
CE E C ee 
Eo PUB_SYS_BIS EA E baa C ae to 1 EEEE this domain has no 
R_FORCE_SEL memory repair, bisr_en will be 0 
PD_WCN_TOP_BI | [10] RW S/C set to 1 for this domain has no 
SR_FORCE_SEL memory repair, bisr_en will be O 
PD_WCN_WIFI_BI RW set to 1 for this domain has no 
SR_FORCE_SEL — memory repair, bisr_en will be O 
PD_WCN_GNSS_B 
ISR_FORCE_SEL 
PD_MM_TOP_BIS | [7] RW 
R_FORCE_SEL 
PD_GPU_TOP_BIS RW S/C 0x1 set to 1 for this domain has no 
R_FORCE_SEL memory repair, bisr_en will be O 
PD_AP_SYS_BISR_ | [5] RW S/C 
FORCE_SEL 
PD_CA7_TOP_BIS | [4] RW 
R_FORCE_SEL 
PD_CA7_C3_BISR | [3] RW set to 1 for this domain has no 

_FORCE_SEL memory repair, bisr_en will be O 
PD_CA7_C2_BISR E ae ee a set to 1 for this domain has no 
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Fein S(O FR a 


PD_CA7 Ci BISR | [1] RW S/C Ox1 set to 1 for this domain has no 
_FORCE_SEL memory repair, bisr_en will be O 


PD _CA7_CO BISR RW S/C 0x1 set to 1 for this domain has no 
_FORCE_SEL memory repair, bisr_en will be O 
6.30.1.93 AON_MEM_CTRL 


SEERE 
B 


Reserved 


Type 


Set/Clr 


Sc a RB 
ca es Re e A ARA 


= r 


La 


-i 
ee BEHE 


AON_MEM_CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a Pa RW S/C 0: aon memory is not selected a wen 
1: aon memory is selected by wen 


RF_DIG_MEM_AL | [2] RW S/C O: rf digital memory sleep when cp 
L_SEL power down 
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1:rf digital memory sleep when all sys 
power down 


CM4_MEM _ALL_ | [1] RW 0: cm4 memory sleep when cm4 
SEL power down 
1:cm4 memory sleep when all sys 
power down 


AON_MEM_CM4 RW 0: aon memory sleep when all sys 
_SEL except cm4 power down 
1:aon memory sleep when all sys 
power down 


6.30.1.94 PWR_DOMAIN_INT_CLR 


fl lb al bel ll Sal a a id al a ed 
= EFA 


Reserved int_req_pwr_down_clr 


i O OO 


Set/Clr s/c s/c 


La 6=—rlrti— SEEM EE UU 
E (ace Df ea 


Reserved int_req_pwr_up_clr 


a iO yy 


Set/Clr 


PWR_DOMAIN_INT_CLR 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


int_req_pwr_dow | [25:16] | RW S/C 
n_clr 
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clr 


6.30.1.95 WCN_SYS_CFG_STATUS 


BS bl aa El a el a ld 


= r 


= o ë FF 
n g 
Fis Fe ls i A al nD a 


ll 
Reserved = = ii Reserved =P 
= 2 a “gal 


Set/Clr 


WCN_SYS_CFG_STATUS 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


wcn_gnss_wrap_ | [21] S/C wcn signal 
deep_ stop 

wcn_wifi_wrap_d | [20] S/C wcn signal 
eep_stop 
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wcn_top _ddr_wa | [19] S/C wcn signal 
ke_up_n 


wen_extck_clkout | [18] wcn signal 
_en 
wcn_top_xtl_stop wen pete a S 


conan al linia iii cael D 
op 
ce | eee 14] boul ae Ta 


wn ee | soft_cnt | [13] RW pane ee XTL ss count down 
done 
wcn_pll_soft_cnt | [12] WCN PLL soft count down 
_done 
wen_xtl_pll_ force | [11] RW PLL/XTL is forced shutdown 
_down 


ice es 9] C ee 


wcn Lea |_cnt_sel eae a al C C XTL cnt SE is from hardware or 
software: 
0: from software 
1: from hardware 


wcn_pll_cnt_sel WCN PLL cnt done is from hardware or 
software: 
0: from software 
1: from hardware 


wcn_xtl_auto_en RW S/C Ox1 PLL/XTL is open by wcn_top_xtl_ stop 
automatically. 

wcn_pll_auto_en | [5] RW S/C 0x1 PLL/XTL is open by 
wcn_extck_clkout_en automatically. 


wcn_xtl_auto_sel RW S/C wcn external clock auto enable seleted 
0: enable/disalbe by software 
1: enable/disable by wen flag: 
wcen_extck_clkout_en & 
~wcn_top_xtl_stop&~wcn_top_deep_ 
stop 


wcn_deep stop_ | B] RW S/C 0x1 PLL/XTL is open by 
auto_en wcn_top_deep_stop automatically. 


wcn en x : sleep wit on 
_pll_pd_ [2] RW S/C Ox1 1'b0: WCN sleep with pll 
1'b1: WCN sleep with pll powerdown 
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ee EEE 


6.30.1.96 RF_CFG 


Hl da da a al fd al i el ad alla 
— 


Reserved 


Set/Clr 


et a (lc A PG De a a 
RF 


EXT 
Reserved 


— E 


Set/Clr 


ee | 


RF_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ES T a 


EXT_XTLBUF_MAS E EEE RF XTL Powerdown mask 
K 
RF_XTLBUF_MAS E EE RF XTL Powerdown mask 
K 


6.30.1.97 PUB_PLL_CFG 


0x00000340 PUB_PLL_CFG(0x00000000) PUB_PLL_CFG 


0x00001340 PUB_PLL_CFG SET PUB_PLL_CFG SET 
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0x00002340 PUB_PLL_CFG CLR PUB_PLL_CFG CLR 


a ie ell ic el A A 


Reserved 


B 
= 
P| 
ia se Es A 


E T 


ae Sl a 
ee A O O 
= O AM 


PUB_PLL_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


asic PLL_ AUTO P RW UB pil auto powerdown enable 4, Saas 
D_EN4 oe a that 
PUB PLL AUTO P | [5] UB pll auto powerdown enable 3, Fx 
D_EN3 oe ay Pan 


PUB_PLL_AUTO_P UB pll auto powerdown enable 2,1% 
D_EN2 oe ey Pat 


PUB_PLL_AUTO P | [3] UB B pll auto powerdown enable 1,4%x 
D_EN1 ae 

PUB PLL AUTO P | [2] RW PUB pll auto powerdown enable 0, 
D_ENO oe ay Pa 

PUB _| pul FORCE_ Pp PUB pll force shutdown 

DOW 


PUB pll auto powerdown enable 
state,and of 
PU B_PLL_AUTO_PD_ENO~4 
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6.30.1.98 BBPLL_REL_CFG 


(a el [a ca ll ie a Pa 
e 


Reserved 


— 
Set/Clr 


bbpl f bbpl | bbpl | bbpl 
I2_C l1_C I2_a l1_a 
Reserved 


ili E a a a 
"| ee eae 
| eee ||| | 


BBPLL_REL_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Leal Ea RW S/C E is seltected ey wtlcp, when 
bit[1] or bit[7] set, BBPLL2 is selected 
by CP 

bbpll1_pubcp_ sel RW BBPLL1 is seltected by wtlcp,when 
bit[1] or bit[6] set, BBPLL1 is selected 
by CP 


ae re 
ee a E a a 
pica dE E lc 


bbpll2_wtlcp_sel paa Mii C BBPLL2 is seltected by wtlcp, when 
bit[1] or bit[7] set, BBPLL2 is selected 
by CP 
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bbpll1_wtlcp_sel BBPLL1 is seltected by wtlcp,when 
bit[1] or bit[6] set, BBPLL1 is selected 
by CP 


6.30.1.99 CP_CG_CFG 


0x00000348 BBPLL_CFG(0x00000011) CP_CG_CFG 
0x00001348 BBPLL_CFG SET BBPLL_CFG SET 


0x00002348 BBPLL_CFG CLR BBPLL_CFG CLR 


fl eee eee eee 
SE 
ia 


Set/Clr 


(seat aN Lc Fi a el 


= T 


A "FEEFEE 


BBPLL_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Ooo ee 7] C al 


m meee a clock gating by software 
ff 


wtlcp_cg_with_sl | [5] RW S/ twlcp clock gating with cp deep sleep, 
p_ena wakeup by twlcp intr 
kiaiii aaa a aR a i d 


a | [2 ae ae C 


a pp ies clock gating by software 
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a a ee ee 
pubcp_cg with_sl | [1] RW S/C pubcp clock gating with cp deep sleep, 
p_ena wakeup by pubcp intr 


pubcp_cg_auto_s i i r pubcp clock gating auto mode 
el 


6.30.1.100 WCN_WIFI_DSLP_ENA 


Bl del id bei del id El adel ll 
B 


Reserved 


Type 


Set/Clr 


i UNNNNNNNNNNN 
ec as Rae a A AR A R A 


oe T 


e] 


a G G A A AAA BAA A AA 


WCN_WIFI_DSLP_ENA 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


(zea | [eee] 1] Ee |e ae 


WCN_WIFI_DSLP_ Ela I a a wcn wifi CE enable 
ENA 


6.30.1.101 WCN_GNSS_DSLP_ENA 


0x00000350 WCN_GNSS_DSLP_ENA(0x00000001) WCN_GNSS_DSLP_ENA 
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Hl id dal da dal ba a lad ed 
— 
ae 
a 
E Be el 

BB od lal id a al A a a a 


WC 
Reserved 


re 


Set/Clr 


ee eee 


WCN_GNSS_DSLP_ENA 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ee eee a 
WCN_GNSS_DSLP iced Lh e wcn gnss deepsleep enable 
_ENA 


6.30.1.102 EFUSE_SELECT_BUF_CFG 


EFUSE_SELECT_BUF_CFG(0x00000001) 
Peso i Gi a a a a fea T [fea a 
B 


Set/Clr S/c 


Reserved 
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= » 


W å O=O: ë OŘ 


Set/Clr s/c 


EFUSE_SELECT_BUF_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Bi ce E E 


efuse_select_buf_ RW S/C 0x1 efuse select buffer enable 

en 
0: memory repaire data will always be 
read from efuse 
1: memory repaire data will always be 
read from buffer after efuse read 


6.30.1.103 EFUSE_SELECT_BUF_CLR 


Sil lll Bl lal li id al bl Bl i ad ad 
a 


Reserved 


Set/Clr s/c 


Fea T [a Lalli i a 


> 
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i_clr r r clr ea _clr clr r r clr r 
_clr 


Set/Clr s/c 


EFUSE_SELECT_BUF_CLR 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


at ae eel ae EN 


Ke baias ma Le E buffer status clear for wcn wifi 
wifi_clr 

select_buf_wcn_g | [10] WR S/C select buffer status clear for wcn gnss 
nss_clr 

select_buf_wcn_t WR select buffer status clear for wcn top 
op_clr 

select_buf _pub_t select buffer status clear for pub top 
op_clr 

select_buf qtie [7] select buffer status clear for wtlcp 
hu3ge_a_clr hu3ge_a 


select_buf_wtlcp_ select buffer status clear for wtlcp 

tgdsp_clr tgdsp 

select_buf_gpu_t | [5] select buffer status clear for gpu top 

op_clr 

select_buf_mm_t WR select buffer status clear for mm top 

op_clr 

select. buf_cp_sys an select buffer status clear for cp sys 
_clr 

select_buf_ca7_t | [2] WR select buffer status clear for ca7 top 

op_clr 

select. buf_ap_sy pap select buffer status clear for ap sys 

s_clr 

select_buf_aon_cl ee ee select buffer status clear for aon 

r 


6.30.1.104 EFUSE SELECT_BUF_STS 


0x0000035C EFUSE_SELECT_BUF_STS(0x00000000) EFUSE_SELECT_BUF_STS 
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Baw aie ei 


Reserved 


P Cs (aL [a (ic TE Uf 


- | 


| a Ga a a a Ga a al 


EFUSE_SELECT_BUF_STS 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E aa a eee | 
wifi 


select_buf_wcn_g | [10] A select buffer status for wcn gnss 
nss 

PEAN a ee 
op 
select_buf_pub t (oi E select buffer status for pub top 
op 


select_buf_wtlcp_ | [7] NA select buffer status for wtlcp hu3ge_a 
hu3ge_a 

select_buf_wtlcp_ NA select buffer status for wtlcp tgdsp 
tgdsp 

select_buf_gpu_t ae PN select buffer status for gpu top 

op 


ee a ee 
op 
select_buf_cp_sys ae ae select buffer status for cp sys 


select_buf_ca7_t ae ee ee ee select buffer status for ca7 top 
op 
select_buf_ap_sy ae a a select buffer status for ap sys 
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select_buf_aon ee ee ae select buffer status for aon 


6.30.1.105 PMU_CLK_CFG 


HIE id a da ial id lf a lad ola 
— 


Reserved 


Set/Clr 
fecal PAU FcR aH 
AO 


- 


ee a 
eee || 


PMU_CLK_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Lacie EN bol A 


AON_APB_PROTE | [3] RW S/C when enable, protect will be O until 
cT TWPLL_CNT_E TWPLL cnt done. 

AON_APB_PROTE | [2] cpll is ignored for clk_aon_apb 
CT_CPLL_DISABLE protection enable 
AON_APB_PROTE E a ae |e clk_aon_apb protection enable 
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CT_EN 1 : auto swtich aon apb clock to 26m 
when turn off pll 


CGM_PMU_SEL_R RW S/C pmu clock select: 
EG 
0: pmu clock is 32K 
1: pmu clock is XTL26M/4 


6.30.1.106 PWR_ST_DLYO 


PWR_ST_LY0(0x00000000) 
Pe i Fs Pca at a fe (l(c [ec Ve 
peepee EN 


CGM_OFF_DLY CGM_ON_DLY 


a 
ee 
Sd RASA AR E 
= CECE RPT E EEE PEPE 


PWR_ST_LYO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ieee a esp] 
cM i A [nc 
e a a 
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6.30.1.107 PWR_ST_DLY1 


ii a a iF i a es a ES 
Ei (RR a (a 


WAKEUP_LOCK_DLY RESTORE_DLY 


S/C s/c 


SE 
eR IS 


Set/Clr s/c 


oS es ee. © ee 


PWR_ST_LY1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


WAKEUP_LOCK_D | [31:24] | RW S/C 

Nee texte | | 
oe ae ree 
Bass lS 
eg eo 


6.30.1.108 PMU_CLK_DIV_CFGO 


0x0000036C PMU_CLK_DIV_CFG0(0x0000000D) PMU_CLK_DIV_CFGO 
0x0000136C PMU_CLK_DIV_CFGO SET PMU_CLK_DIV_CFGO SET 
0x0000236C PMU_CLK_DIV_CFGO CLR PMU_CLK_DIV_CFGO CLR 


Reserved 


feta (Es sel calc Fe ie cli i sca cl 


e 
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Set/Clr 


ca ic sl Pca Ke ecg col eta A i Ka 


Reserved PWR_ST_CLK_DIV_CFG 


a E a 


Set/Clr 


PMU_CLK_DIV_CFGO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ee Ee eae 


PWR_ST_CLK_DIV ik al hl (P. default cnt is 13 
_CFG 


6.30.1.109 PMU_CLK_DIV_CFG1 


PMU_CLK_DIV_CFG1(0x000000C6) 
Pc fc a (aU [a i a Ui i Vi Le 
a 


Reserved 


i 
Pc (PD fa Fe i WE A EA 


Reserved SLP_CTRL_CLK_DIV_CFG 


E 


Set/Clr S/c 


PMU_CLK_DIV_CFG1 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


CT s E EE 


Dar pie a eae C im J 
V_CFG 


6.30.1.110 | PUB_DSLP_CFGO 


idl al bla id al bl ad il al nd 
a A E cs a 


AP_PUB_DSLP_EN PUBCP_PUB_DSLP_EN 


oid i ee Pa ee 
SLO Ne ee 
Set/Clr 


PUB_DSLP_CFGO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


A catimcoae PUB_DSLP_EN | [31: (hie [ae lias can pron eure neers | shutdown when it is 8'hFF 


foal bailed 16] Fao PUB can ices shutdown when it is 8'hFF 
P_EN 
WTLCP_PUB_DSL | [15:8] ee ne a PUB can be shutdown when it is 8'hFF 
P_EN 
WCN_PUB_DSLP_ | [7:0] eh PUB can be shutdown when it is 8'hFF 
ENO 
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6.30.1.111 PUB_DSLP_CFG1 


ia a Gell Fie lc i Us A 
e cre 


Reserved Reserved 


— 


mcr ee eee 
[eee aes fee es eed eee eee ease 
baa Reserved WCN_PUB_DSLP_EN1 


£ 


Set/Clr 


PUB_DSLP_CFG1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ec Loc oc OER 


WCN_PUB_DSLP_ ay PUB can be shutdown when it is 8'hFF 
EN1 


6.30.1.112 PUB_DSLP_EN 
0x0000037C PUB_DSLP_EN(0x00000000) PUB_DSLP_EN 


a ee Oe fe eee [eae be to pd 


Reserved Reserved 


Type 


ae ice Fi La UC a EA E 
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ba i 


|? E 
"| MEA 


PUB_DSLP_EN 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


fae 


H 


We bi 


6.30.1.113 PLL_CNT_DONE 


0x00000380 PLL_CNT_DONE(0x00000000) PLL_CNT_DONE 
Ba eo [cH ical leah Gl il ee Le 


Reserved 


Type 


| A 


Pea Ee Uc inl ae E Pe a ee 


Reserved 


PLL_CNT_DONE 


Ee eee 
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a E a 


a _CNT_DO aan aa BBPLL1 count to as 
PEPELA _CNT_DO ee ee ee ee BBPLL2 count to stability 


nee | CNT_DONE a ae T CPLL count to stability 
—— CNT_DON oe a el TWPLL count to stability 


eee | CNT_DONE eae fe ieee count to Pee Vee =| 


MPLL_CNT_DONE Sere pp MIPLL count to enue andi 


6.30.1.114 CGM_XTL_EN 


0x00000384 CGM_XTL_EN(0x00000001) CGM_XTL_EN 
0x00001384 CGM_XTL_EN SET CGM_XTL_EN SET 


0x00002384 CGM_XTL_EN CLR CGM_XTL_EN CLR 


a ea ee ee ey eee i 


Reserved 


— 
RA e 
EPEE PPC EEEE 


bbpl f bbpl 
12_p Ly 
Reserved erve 
d_re a 
8 


| = MEERE 
a HONEN 


CGM_XTL_EN 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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anced La SA E: 
So ee 
na i i 
a e S 


rf _xtl [eon ee reg Pe E ee xti P from reg 


iad a eS ai 


cgm_26m_cp_en e eee FF | 26m cp cgm enable from reg 
cgm_26m_ap_en oe e e772 ap cgm enable from reg 


6.30.1.115 CGM_XTL_EN_SEL 


Ge a pe ee) |e Pee ee 
e 


Reserved 


— 
Ba 6G Oe GK 
a li a dl a 


oe 
bbpl 
rf_x 
l1_p 
Reserved erve tls 
d_s 
cn 
_sel 


Sc E 


CGM_XTL_EN_SEL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


A lc 
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Sas pd_sel bbpll2_pd by: 
0: hardware 
1: register 

bbpll1_pd_sel bbpll1_pd by: 
0: hardware 
1: register 


rf_xtl_sel rf_xtl_pd by: 


0: hardware 
1: register 


cgm_26m_wcn_s clk_26m wen cgm enable by: 
el 


0: hardware 
1: register 
cgm_26m_cp_sel clk_26m cp cgm enable by: 


0: hardware 
1: register 
cgm_26m_ap_sel clk_26m ap cgm enable by: 


0: hardware 


1: register 


6.30.1.116 CA7_RST_CFG 


0x0000038C PMU_CLK_DIV_CFGOCA7_RST_CFG(0x00000000) CA7_RST_CFG 


0x0000138C PMU_CLK_DIV_CFGOCA7_RST_CFG SET PMU_CLK_DIV_CFGOCA7_RS 
RE aa T_CFG SET 
0x0000238C PMU_CLK_DIV_CFGOCA7_RST_CFG CLR mace 


Pbk Tiel A [ccs ed isd Fin ed 


Set/Clr 


Reserved 
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i ee Fe el ee BH se 


- : 


| ee | 


ica s/c 


m E A 


PMU_CLK_DIV_CFGOCA7_RST_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Leeda Ac 


CA7_VINITHI_RST RW S/C 0: ca7_vinithi_cO~3 will be reset when 
_ DISABLE ap_soft_rst 
1: ca7_vinithi_cO~3 will not be reset 
when ap_soft_rst 


6.30.1.117 PD_SYS_ACK 
0x00000390 PD_SYS_ACK(0x00000000) PD_SYS_ACK 


ae eee eee 


Ge a 
| Be pd pd pd pd pd pd pd 


¿e3 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1708 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC7731E Design Specification 
Ul Fil eee Vl ie ia i UD a 


PD_SYS_ ACK 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


tera | eee ae 


pd_wcn_top_ack_ | [23] 

m 

pd_ wtlcp_ hu3ge_ | [19] 

a_ack_ 

pd_wtlcp hu3ge_ | [18] 

a_ack_d 

pd_mm_top_ack_ | [17] NA 
m 

d 
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Leste ll ll nl A 
Lace Ll ll iE a 
Lan Lh A 
ee A a 


m- _ meo 
ene 


(ieee aera ca/7_c3_ack_d 


ae | ca7_c2_ack_d 


(Paare aac ca7_c1_ack_d ee] 


Z 7_c0_ack_ a ] 
m 


pd_ca7_c0_ack_d 


6.30.1.118 PD_CA7_C0 SHUTDOWN_MARK_STATUS 


PD_CA7_CO_SHUTDOWN_ Nei _STATUS(0x00000000 | PD_CA7_CO_SHUTDOWN_M 
PPP PPP PEPE EPP Er 


Reserved 


Type 


se a ea 


PD_CA7_CO_SHUTDOWN_M 


Reserved 


ARK 
e O O 


PD_CA7_CO_SHUTDOWN_MARK_STATUS 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


ace [3: Baa RW 
TDOWN_MARK 
6.30.1.119 | PD_CA7_C1_ SHUTDOWN_MARK_STATUS 


PD_CA7_C1_SHUTDOWN_ aes __STATUS(0x00000000 | PD_CA7_C1_SHUTDOWN_M 


EP PPP EEE EEE 


Reserved 


Type 


Pa (sce ae cal (Bl (Rea (RS Uc (Ba a 
i PD_CA7_C1_SHUTDOWN_M 


Reserved 
ARK 


PD_CA7_C1_SHUTDOWN_MARK_STATUS 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


PD CA7 C1 SHU | [3:0] 
TDOWN_MARK 


6.30.1.120 PD _CA7_C2 SHUTDOWN _MARK_STATUS 


0x00003008 PD_CA7_C2_SHUTDOWN_ ie _STATUS(0x00000000 | PD_CA7_C2_SHUTDOWN_M 
ARK_STATUS 
sacl ecclesia 


Reserved 


i See eee 
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fees ee Be seers ees ee eae A lal 


PD_CA7_C2_SHUTDOWN_M 
Reserved aie ag = 


ARK 
a O 
oS ee | * | | | 


PD_CA7_C2_SHUTDOWN_MARK_STATUS 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Co [eae 4] 
Eo CA7_C2_SHU [3: aed 
TDOWN__ _MARK 


6.30.1.121 PD _CA7_C3 SHUTDOWN_MARK_STATUS 


0x0000300C PD_CA7_C3_SHUTDOWN_ ii _STATUS(0x00000000 | PD_CA7_C3_SHUTDOWN_M 
ARK_STATUS 


S a a a A ah cl Eg A ala 


Reserved 


Type 


Ea i a A T A 
PD_CA7_C3_SHUTDOWN_M 
Reserved Se a = 


— O O 


PD_CA7_C3_SHUTDOWN_MARK_STATUS 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


eo (ee 4] 


Se CA7_C3_SHU | [3: | 
TDOWN_MARK 
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6.30.1.122 PD_CA7_TOP_SHUTDOWN_MARK_STATUS 


avncanaaan PD_CA7_TOP_SHUTDOWN_MARK_STATUS(0x0000000 | PD_CA7_TOP_SHUTDOWN_ 
0) MARK_STATUS 


fc ic ce Ea lel eh sl sl Ea eal 


Reserved 


Type 


wnn 
Reserved 
MARK 


e ae 


PD_CA7_TOP_SHUTDOWN_MARK_STATUS 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


e (ee 4] 
M CA7_TOP_SH [3: isba 
UTDOWN_ MARK 


6.30.1.123 PD _AP_SYS SHUTDOWN _MARK_STATUS 


0x00003014 PD_AP_SYS_SHUTDOWN_| ~ _STATUS(0x00000000 | PD_AP_SYS_SHUTDOWN_M 
ARK_STATUS 
K Mi cel We fcc in T A 


Reserved 


Type 


Pe ie F(a a E A 


PD_AP_SYS_SHUTDOWN_MA 


Reserved 


as Wl ET 
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PD_AP_SYS_SHUTDOWN_MARK_STATUS 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


_ [3: Pa RW 
DOWN MARK 
6.30.1.124 PD_GPU_TOP_SHUTDOWN_MARK_STATUS 


oxdgo030i8 PD_GPU_TOP_SHUTDOWN_MARK_STATUS(0x000000 | PD_GPU_TOP_SHUTDOWN_ 
00) MARK_STATUS 


ies ic cM cella (Cc sk li eae 


Reserved 


Type 


eee ed cera eee eral a Wea Peale eae 
VX 
Reserved 
MARK 
RW 


Loe 


PD_GPU_TOP_SHUTDOWN_MARK_ STATUS 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


PD GPU_TOP SH | [3:0] 
UTDOWN_MARK 


6.30.1.125 PD_MM_TOP_SHUTDOWN_MARK_STATUS 


ox0000201C PD_MM_TOP_SHUTDOWN_MARK_STATUS(0x000000 | PD_MM_TOP_SHUTDOWN_ 
00) MARK_STATUS 


Reserved 


Se a Ge A A A 
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Type 


A ic el A E E A T A 


PD_MM_TOP_SHUTDOWN 
Reserved aii = 
MARK 
i 2 = 


Lt 


PD_MM_TOP_SHUTDOWN_MARK_STATUS 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


C ee 4] 
[See MM_TOP_SH | [3: asin 
UTDOWN _ MARK 


6.30.1.126 PD _WTLCP_TGDSP_SHUTDOWN_MARK_STATUS 


0x00003034 PD_WTLCP_TGDSP_SHUTDOWN_MARK_STATUS(0x00 | PD_WTLCP_TGDSP_SHUTDO 
000000) WN_MARK_STATUS 
iil eG ti ee ic i i 


Reserved 


Type 


"=~ BMMA 
e a ee a ARAA E A 
aa e 
Reserved 
WN_MARK 


co 
a ONUNNNN 


PD_WTLCP_TGDSP_SHUTDOWN_MARK_STATUS 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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cc cg A S 


PD_WITLCP_TGDS | [3:0] 

P_SHUTDOWN_M 

ARK 

6.30.1.127 PD _WTLCP_HU3GE_A SHUTDOWN_MARK_STATUS 


auinoa0ae PD_WTLCP_HU3GE_A_SHUTDOWN_MARK_STATUS(0x | PD_WTLCP_HU3GE_A_SHUT 
00000000) DOWN_MARK_STATUS 
Pe (sal fe Wa (a is Wi UU is ca [ca 


Reserved 


Type 


a cae Fil Psa ica Gl cal i Ua i fa 


PD_WTLCP_HU3GE_A_SHUT 
Reserved 
DOWN_MARK 


PD_WTLCP_HU3GE_A_SHUTDOWN_MARK_STATUS 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


SE EE 
PD_WTLCP_HU3G | [3:0] | RW NA 

E A SHUTDOWN 

_MARK 


6.30.1.128 PD_CP_SYS_SHUTDOWN_MARK_STATUS 


PD_CP_SYS_SHUTDOWN_M 
0x00003044 PD_CP_SYS_SHUTDOWN_MARK_STATUS(0x00000000) ARK. STATUS 
ee eee er ees ea tele le bem Eile eel 


Reserved 


Type 


pi Ee icc Deal (ie Pa ea 
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PD_CP_SYS_ SHUTDOWN_MA 
Reserved 


Ea 


PD_CP_SYS_SHUTDOWN_MARK_STATUS 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


e [3: Ea 
DOWN_MARK 


6.30.1.129 PD _PUB_ SYS SHUTDOWN_MARK_STATUS 


0x00003054 PD_PUB_SYS_ AN ee __STATUS(0x0000000 PD_PUB_SYS_SHUTDOWN_ 
MARK_STATUS 
sic i cl P(E Fics A Ul 


Reserved 


Type 


Pc Die Cece E A 


PD_PUB_SYS_SHUTDOWN_M 
ARK 


Reserved 


Zale 


PD_PUB_SYS_SHUTDOWN_MARK_STATUS 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ae [3: a 
TDOWN_MARK 
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6.30.1.130 PD_WCN_TOP_SHUTDOWN_MARK_STATUS 


0400003058 PD_WCN_TOP_SHUTDOWN_MARK_STATUS(0x000000 | PD_WCN_TOP_SHUTDOWN_ 
00) MARK_STATUS 
BA fi faa Fc a ica Ui WU Fe Fa 


Reserved 


Type 


| MAAM 
Ee A A 


PD_WCN_TOP_SHUTDOWN 
Reserved 7 E ea y 
MARK 


PD_WCN_TOP_SHUTDOWN_MARK_STATUS 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


PD_WCN_TOP_SH | [3:0] 
UTDOWN_ MARK 
6.30.1.131 | PD_WCN_WIFI_SHUTDOWN_MARK_STATUS 


O00030: PD_WCN_WIFI_SHUTDOWN_MARK_STATUS(0x00000 | PD_WCN_WIFI_SHUTDOWN 
000) _MARK_STATUS 


faa Fs Tc a a sl il eli i ine [Lal 


Reserved 


Type 


nn Lc cl 
Reserved 
MARK 


e O O 


PD_WCN_WIFI_SHUTDOWN_MARK_STATUS 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


CT C 4] 


ae 
HUTDOWN_MAR 
K 


6.30.1.132 PD_WCN_GNSS_SHUTDOWN_MARK_STATUS 


auhonnaoe PD_WCN_GNSS_SHUTDOWN_MARK_STATUS(0x00000 | PD_WCN_GNSS_SHUTDOWN 
000) _MARK_STATUS 
eae eee A lize ee feed ile ea 


Reserved 


Type 


|“ assesses 
ee ee | Pe ale 
x @6=slti‘iéi‘<ai‘i‘(‘:C; ;](CO:;é(ié<as#é‘(‘i ll 
Reserved 
_MARK 


PD_WCN_GNSS_SHUTDOWN_MARK_STATUS 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


PD_WCN_GNSS S | [3:0] RW 
HUTDOWN_MAR 
K 


6.30.1.133 PMU_DUMMY1 


0x00003064 PMU_DUMMY1(0x00000000) PMU_DUMMY1 
0x00004064 PMU_DUMMY1 SET PMU_DUMMY1 SET 


0x00005064 PMU_DUMMY1 CLR PMU_DUMMY1 CLR 
Pei ie k(n le se ac bo Uc fad nL 
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[ee ace 
“ SS 


Set/Clr 


PMU_DUMMY1 


Set/Clr 


PMU_DUMMY1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


PMU_DUMMY1 [31: 0] PW SE AANT dummy register for ECO 


6.30.1.134 PMU_DUMMY2 


PMU_DUMMY2(0x00000000) 
Psa eS Se (fa fe fc a 
H > OO S 


Fe (Ea fc (ic Fi [la OB fa ll 


PMU_DUMMY2 


“J Ge CC 


“IA S S S SOS 
BEA ea 8 fea A A A 


PMU_DUMMY2 


a 
PMU_DUMMY2 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


ee ee Se 


6.30.1.135 PMU_DUMMY3 


0x0000306C PMU_DUMMY3(0x00000000) PMU_DUMMY3 
0x0000406C PMU_DUMMY3 SET PMU_DUMMY3 SET 


0x0000506C PMU_DUMMY3 CLR PMU_DUMMY3 CLR 


fee eee eee 


PMU_DUMMY3 


Set/Clr s/c 


Bae ei nel Fic Decal el a a ea 


PMU_DUMMY3 


Set/Clr s/c 


PMU_DUMMY3 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ME EEE E P G 


6.30.1.136 PMU_DUMMY4 


0x00003070 PMU_DUMMY4(0x00000000) PMU_DUMMY4 
0x00004070 PMU_DUMMY4 SET PMU_DUMMY4 SET 


0x00005070 PMU_DUMMY4 CLR PMU_DUMMY4 CLR 
scl cl [Fc ic El ca Uc Ue Le 
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[ee =e 
“ ee 


Set/Clr 


PMU_DUMMY4 


Set/Clr s/c 


PMU_DUMMY4 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


_AP ANAT 


6.30.1.137 PMU_DUMMY5 


PMU_DUMMY5(0x00000000) 
Pues eS a (Fa fe fc ae 
Ea e O O e S 


Fe (Ea fc (ec Fi [cl cM FU OB fa lla 


PMU_DUMMY5 


“J Ge CC 


“IA S S S SOS 
(Ra 8 flea ec I 


PMU_DUMMY5 


aa 
PMU_DUMMY5 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


ee eS ee 


6.30.1.138 PMU_DUMMY6 


0x00003078 PMU_DUMMY6(0x00000000) PMU_DUMMY6 
0x00004078 PMU_DUMMY6 SET PMU_DUMMY6 SET 


0x00005078 PMU_DUMMY¢6 CLR PMU_DUMMY6 CLR 


ee eee ee eee eee 


PMU_DUMMY6 


Set/Clr s/c 


N) 
Rd al Sa Ge a al 
Hl ad bl iad od al al a el ala el Bal 
i a a E 
Nal Ha Ha ak a a a a Ba 


PMU_DUMMY6 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Me EEE E P o 


6.30.2 AON_TOP_REG_FW_PMU Register Address Map 
Base address: 0x40426000 


Base address(Set Reg): 0x40427000 
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Base address(Clear Reg): 0x40428000 


ll a 
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6.30.2.1 REG _RD_CTRL_O 


0x00000000 REG_RD_CTRL_0(0x00000000) REG_RD_CTRL_O 
aU cal in lal ec ll cll Fl 
cP 
a TW XTL XTL 
DPL XTL XTL 


PUB 


CPL PLL_ | PLL_ 
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REG_RD_CTRL_O 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


CP_SLP_STATUS _ control reg read security attribute: 
DBGO_rd_sec 


0: Non security. 
1: Security. 
SOFT_RST_rd_sec control reg read security attribute: 
0: Non security. 
1: Security. 
PUB_LSLP_CFG_r control reg read security attribute: 
d_sec 
0: Non security. 


1: Security. 


PLL_FRC_ON_rd_s control reg read security attribute: 
ec 


0: Non security. 


1: Security. 


PLL_FRC_OFF_rd_ control reg read security attribute: 
sec 


0: Non security. 
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ee E DOD AOS E o 


control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 
control reg read security attribute: 
0: Non security. 
1: Security. 
control reg read security attribute: 
0: Non security. 
1: Security. 
XTLBUFO_REL_CF control reg read security attribute: 
G _rd_sec 
0: Non security. 
1: Security. 
control reg read security attribute: 
0: Non security. 
1: Security. 
control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 
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XTLBUF_WAIT_CN | [17] RW control reg read security attribute: 
T_rd_sec 
0: Non security. 
1: Security. 
XTL_WAIT_CNT_r | [16] control reg read security attribute: 
d_sec 
0: Non security. 
1: Security. 
[15] control reg read security attribute: 
0: Non security. 
1: Security. 
PD_WCN_GNSS C | [14] RW NA control reg read security attribute: 
FG_rd_sec 
0: Non security. 
1: Security. 
PD_WCN_WIFI_C | [13] control reg read security attribute: 
FG _rd_sec 
0: Non security. 
1: Security. 


PD_WCN_TOP_CF | [12] NA control reg read security attribute: 
G _rd_sec 
0: Non security. 
1: Security. 
CP_FRC_STOP_RE | [11] NA control reg read security attribute: 
Q_FOR_WTL_rd_s 
0: Non security. 
1: Security. 
[10] NA control reg read security attribute: 
0: Non security. 
1: Security. 
PD_WTLCP_HU3G NA control reg read security attribute: 
E_A CFG_rd_sec 
0: Non security. 
1: Security. 


PD_WTLCP_TGDS 
P_CFG_rd_sec 


NA control reg read security attribute: 
0: Non security. 
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NN SE DAE 


PD_GP control reg read security attribute: 
G_rd cH 


0: Non security. 
1: Security. 


control reg read security attribute: 


G_rd_sec 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


PD _CA7_C2_CFG_ control reg read security attribute: 
rd_sec 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 


6.30.2.2 REG_RD_CTRL_1 


0x00000004 REG_RD_CTRL_1(0x00000000) REG_RD_CTRL_1 


Pe a a eee ee ee 
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REG_RD_CTRL_1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


PWR_CNT_WAIT_ control reg read security attribute: 
CFG1_rd_sec 


RW NA 
0: Non security. 
PWR_CNT_WAIT_ RW NA 
CFGO_rd_sec 


1: Security. 


control reg read security attribute: 
0: Non security. 
1: Security. 


CA7_CORE_PU_L 
OCK_rd_sec 


control reg read security attribute: 
0: Non security. 
1: Security. 


MEM_SD_CFG_rd 
_sec 


control reg read security attribute: 


0: Non security. 
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SLEEP_XTLON_CT 
RL_rd_sec 


CGM_FORCE_EN_ 


CFG3_rd_sec 


CGM_FORCE_EN__ 
CFG2_rd_sec 


CGM_FORCE_EN_ 


CFG1_rd_sec 


CGM_FORCE_EN_ 


CFGO_rd_sec 


CGM_AUTO_GAT 
E SEL_CFG3_rd_s 
ec 


CGM_AUTO_GAT 
E SEL_CFG2_rd_s 
ec 


CGM_AUTO_GAT 
E SEL_CFG1_rd_s 
ec 
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control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 
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CGM_AUTO_GAT | [18] RW control reg read security attribute: 
E_SEL_CFGO_rd_s 
ec 0: Non security. 
1: Security. 
BISR_EN_CFG_rd_ | [17] control reg read security attribute: 
sec 
0: Non security. 
1: Security. 
[16] control reg read security attribute: 
0: Non security. 
1: Security. 
BISR_BUSY_STAT | [15] RW NA control reg read security attribute: 
US_rd_sec 
0: Non security. 
1: Security. 
BISR_DONE_STAT | [14] RW NA control reg read security attribute: 
US_rd_sec 
0: Non security. 
1: Security. 


DDR_PHY_RET_CF | [13] RW NA control reg read security attribute: 
G _rd_sec 

0: Non security. 

1: Security. 
DDR_OP_MODE_ | [12] RW NA control reg read security attribute: 
CFG_rd_sec 

0: Non security. 

1: Security. 
DDR_CHN_SLEEP_ | [11] RW NA control reg read security attribute: 
CTRLO_rd_sec 

0: Non security. 

1: Security. 
CA7_C3_ CFG rd_ | [10] RW NA control reg read security attribute: 
sec 

0: Non security. 

1: Security. 


RW NA control reg read security attribute: 
0: Non security. 
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a ee 


DDR_SLEEP_CTRL 
_rd_sec 


PWR_STATUS2_D 
BG _rd_sec 


PWR_STATUS1 D 
BG_rd_sec 


PWR_STATUSO_D 
BG _rd_sec 


V1.0 


control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 
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6.30.2.3 REG_RD_CTRL_2 


0x00000008 REG_RD_CTRL_2(0x00000000) REG_RD_CTRL_2 


REG_RD_CTRL_2 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


RF_CFG_rd_sec [31] control reg read security attribute: 


0: Non security. 


1: Security. 


TATUS_rd_sec 


PWR_DOMAIN_IN R 
T_CLR_rd_sec 
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WCN_SYS_CFG_S g 


RW 
RW 
W control reg read security attribute: 


0: Non security. 


aa 

NA control reg read security attribute: 
0: Non security. 
1: Security. 

ae 
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control reg read security attribute: 
0: Non security. 
1: Security. 
control reg read security attribute: 
0: Non security. 
1: Security. 

PAD OUT ADIE_ control reg read security attribute: 


CTRLO_rd_sec 
0: Non security. 


1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 


PMU DEBUG rd_ control reg read security attribute: 
sec 


0: Non security. 
1: Security. 


AX|_LP_CTRL_DIS control reg read security attribute: 
ABLE_rd_sec 


0: Non security. 


1: Security. 


EIC_SEL _rd_sec control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 
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SYS_DOZE_DSLP_ | [19] RW control reg read security attribute: 
ENA_rd_sec 

0: Non security. 

1: Security. 
CM4_LIGHT_SLEE | [18] control reg read security attribute: 
P_rd_sec 

0: Non security. 

1: Security. 
LIGHT SLEEP_EN | [17] control reg read security attribute: 
ABLE_rd_sec 

0: Non security. 

1: Security. 
WTLCP_INT_DISA | [16] RW NA control reg read security attribute: 
BLE_rd_sec 

0: Non security. 

1: Security. 
PUBCP_INT_ DISA | [15] RW NA control reg read security attribute: 
BLE_rd_sec 

0: Non security. 

1: Security. 


[14] RW NA control reg read security attribute: 
0: Non security. 
1: Security. 
CA7_TOP_DSLP_E | [13] RW NA control reg read security attribute: 
NA_rd_sec 
0: Non security. 
oy le 1: Security. 
PD [12] RW NA control reg read security attribute: 
0: Non security. 
1: Security. 
AP_DSLP_ENA_rd | [11] RW NA control reg read security attribute: 
ia 0: Non security. 
1: Security. 


WTLCP_TGDSP_D | [10] RW NA control reg read security attribute: 
SLP_ENA_rd_sec 
0: Non security. 
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SN DE 


AON_CM4_INT_D 
ISABLE_rd_sec 


T_DISABLE_rd_se 


CORE_IN 


CA7_C2_ 
T_DISABLE_rd_se 
c 


CA7_C1_CORE_IN 
T_DISABLE_rd_se 
c 


A7 CO CORE IN 


C 
T_DISABLE_rd_se 
c 


CP_CORE_INT_DI 
SABLE_rd_sec 


WTLCP_TGDSP_C 
ORE_INT_DISABLE 
_rd_sec 


WAKEUP_LOCK_E 
N_rd_sec 
MEM_AUTO_SD_ 


CFG_rd_sec 


V1.0 


control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 
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MEM_AUTO_SLP_ control reg read security attribute: 
CFG_rd_sec 


0: Non security. 


1: Security. 


REG_RD_CTRL_3 


REG_RD_CTRL_3 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


PD_CP_SYS SHUT | [31] RW NA control reg read security attribute: 
DOWN_MARK_ST 
ATUS_rd_sec 0: Non security. 
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PD_WTLCP_HU3G 
E_A_SHUTDOWN 
_MARK_STATUS_r 
d_sec 


PD_WTLCP_TGDS 
P_SHUTDOWN_M 
ARK_STATUS_rd_ 
sec 


PD_MM_TOP_SH 
UTDOWN_MARK_ 
STATUS_rd_sec 


PD_GPU_TOP_SH 
UTDOWN_MARK_ 
STATUS_rd_sec 


PD_AP_SYS_ SHUT 
DOWN_MARK_ST 
ATUS_rd_sec 


PD_CA7_TOP_SH 
UTDOWN_MARK_ 
STATUS_rd_sec 


PD_CA7_C3_SHU 
TDOWN_MARK_S 
TATUS_rd_sec 


PD_CA7_C2_SHU 
TDOWN_MARK_S 
TATUS_rd_sec 


PD_CA7_C1i_SHU 
TDOWN_MARK_S 
TATUS_rd_sec 
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control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 
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PD _CA7_CO SHU | [21] RW control reg read security attribute: 
TDOWN_MARK_S 
TATUS_rd_sec 0: Non security. 
o 1: Security. 
PD_SYS_ACK_rd_s | [20] control reg read security attribute: 
e 0: Non security. 
1: Security. 
7_R [19] control reg read security attribute: 
0: Non security. 
1: Security. 
CGM_XTL_EN_SEL | [18] RW NA control reg read security attribute: 
_rd_sec 
0: Non security. 
cae 1: Security. 
[17] RW NA control reg read security attribute: 
0: Non security. 
1: Security. 


[16] RW NA control reg read security attribute: 
0: Non security. 
1: Security. 
PUB_DSLP_EN_rd | [15] RW NA control reg read security attribute: 
as 0: Non security. 
1: Security. 
[14] RW NA control reg read security attribute: 
0: Non security. 
1: Security. 
PUB_DSLP_CFGO_ | [13] RW NA control reg read security attribute: 
rd_sec 
0: Non security. 
ae 1: Security. 


PMU_CLK_DIV_CF | [12] RW NA control reg read security attribute: 
G1 _rd_sec 
0: Non security. 
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ES SE DA 


PMU_C 
oye eo 


EFUSE_SELECT_B 
UF_STS_rd_sec 


EFUSE SELECT B 
UF_CLR_rd_sec 


EFUSE SELECT B 
UF_CFG_rd_sec 


WCN_GNSS_DSLP 
_ENA_rd_sec 


WCN_WIFI_DSLP__ 
ENA_rd_sec 
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control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 
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CP_CG CFG rds control reg read security attribute: 
ec 


0: Non security. 


1: Security. 


BBPLL_REL_CFG r control reg read security attribute: 
d_sec 


0: Non security. 
1: Security. 


PUB _PLL_CFG rd control reg read security attribute: 
_sec 


0: Non security. 


1: Security. 


6.30.2.5 REG_RD_CTRL_4 
0x00000010 REG_RD_CTRL_4(0x00000000) REG_RD_CTRL_4 


be Pe e ee eee [eee ieee ieee eed 


Reserved 


Type 


PR ae a 
Ea E a e a a i 


l 


Le 


REG_RD_CTRL_4 


“— a ad ‘a | ee 
ar 
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se] a 


control reg read security attribute: 
0: Non security. 
1: Security. 
PMU_DUMMY5_r control reg read security attribute: 
d_sec 
0: Non security. 
1: Security. 
control reg read security attribute: 
0: Non security. 
1: Security- 
control reg read security attribute: 
0: Non security. 
1: Security. 
control reg read security attribute: 
0: Non security. 
1: Security. 
control reg read security attribute: 
0: Non security. 
1: Security. 


PD_WCN_GNSS_S control reg read security attribute: 
HUTDOWN_MAR 
K_STATUS_rd_sec 0: Non security. 


1: Security. 


PD_WCN_WIFI_S control reg read security attribute: 
HUTDOWN_MAR 
K_STATUS_rd_sec 0: Non security. 


1: Security. 


PD _WCN_TOP_SH control reg read security attribute: 
UTDOWN_MARK_ 
STATUS_rd_sec 0: Non security. 


1: Security. 
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PD_PUB_SYS SHU control reg read security attribute: 
TDOWN_MARK_S 
TATUS_rd_sec 0: Non security. 


1: Security. 


REG_WR_CTRL_O 


REG_WR_CTRL_O 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


CP_SLP_STATUS_ | [31] RW NA control reg read security attribute: 
DBGO_wr_sec 

0: Non security. 

1: Security. 


SOFT_RST_wr_sec | [30] ee control reg read security attribute: 
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0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


DPLL_REL_CFG _ w control reg read security attribute: 
r_sec 


0: Non security. 
1: Security. 
control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 


XTLBUFO_REL_CF control reg read security attribute: 
G_wr_sec 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 
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control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 


XTLBUF_WAIT_CN control reg read security attribute: 
T_wr_sec 


0: Non security. 
1: Security. 


XTL_WAIT_CNT_ control reg read security attribute: 
wr_sec 


0: Non security. 
1: Security. 
control reg read security attribute: 
0: Non security. 
1: Security. 
g E control reg read security attribute: 
FG_wr_sec 
0: Non security. 
1: Security. 
control reg read security attribute: 
0: Non security. 
1: Security. 
PD_WCN_TOP_CF control reg read security attribute: 
G_wr_sec 


0: Non security. 


1: Security. 
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CP_FRC_STOP_RE | [11] RW control reg read security attribute: 
Q_FOR_WTL_wr_ 
sec 0: Non security. 
1: Security. 
PD_CP_SYS_CFG_ | [10] RW control reg read security attribute: 
wr_sec 
0: Non security. 
1: Security. 
PD_WTLCP_HU3G RW control reg read security attribute: 
E_A_CFG_wr_sec 
0: Non security. 
1: Security. 
RW NA control reg read security attribute: 
0: Non security. 
1: Security. 
RW NA control reg read security attribute: 
0: Non security. 
1: Security. 


PD_WTLCP_TGDS 
P_CFG_wr_sec 


PD_GPU_TOP_CF 
G_wr_sec 


PD_AP SYS CFG. 
wr_sec 


RW NA control reg read security attribute: 
0: Non security. 
1: Security. 
NA control reg read security attribute: 
0: Non security. 
1: Security. 
NA control reg read security attribute: 
0: Non security. 
1: Security. 


[ NA control reg read security attribute: 
0: Non security. 
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PD_CA7_C2_CFG_ 
wr_sec 


PD _MM_TOP_CF RW NA control reg read security attribute: 
G_wr_sec 

0: Non security. 

1: Security. 


[7] 
[5] 
[3] 
2] 
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DE 


PD_CA7_CO CFG_ control reg read security attribute: 
wr_sec 


0: Non security. 

1: Security. 
PD_CA7_TOP_CF control reg read security attribute: 
G_wr_sec 


0: Non security. 


1: Security. 


6.30.2.7 REG_WR_CTRL_1 


0x00000018 REG_WR_CTRL_1(0x00000000) REG_WR_CTRL_1 
Piel Fell nol cl Ee i Kn il 
CG CG CG CG 


REG_WR_CTRL_1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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PWR_CNT_WAIT_ | [31] RW control reg read security attribute: 
CFG1_wr_sec 
0: Non security. 
1: Security. 
PWR_CNT_WAIT_ | [30] control reg read security attribute: 
CFGO_wr_sec 
0: Non security. 
1: Security. 
CA7_CORE_PU_L | [29] control reg read security attribute: 
OCK_wr_sec 
0: Non security. 
1: Security. 
MEM_SD_CFG_wr | [28] RW NA control reg read security attribute: 
_sec 
0: Non security. 
1: Security. 
[27] RW NA control reg read security attribute: 
0: Non security. 
1: Security. 


SLEEP_XTLON_CT | [26] RW NA control reg read security attribute: 
RL_wr_sec 

0: Non security. 

1: Security. 
CGM_FORCE_EN_ | [25] RW NA control reg read security attribute: 
CFG3_wr_sec 

0: Non security. 

1: Security. 
CGM_FORCE_EN_ | [24] RW NA control reg read security attribute: 
CFG2_wr_sec 

0: Non security. 

1: Security. 
CGM_FORCE_EN_ | [23] RW NA control reg read security attribute: 
CFG1_wr_sec 

0: Non security. 

1: Security. 


CGM_FORCE_EN_ | [22] RW NA control reg read security attribute: 
CFGO_wr_sec 
0: Non security. 
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CGM_AUTO_GAT 
E SEL_CFG3_wr_s 
ec 


CGM_AUTO_GAT 
E SEL_CFG2_wr_s 
ec 


CGM_AUTO_GAT 
E SEL_CFG1_wr_s 
ec 


CGM_AUTO_GAT 
E SEL_CFGO_wr_s 
ec 


BISR_EN_CFG wr 
_sec 


BISR_BUSY_STAT 
US_wr_sec 


BISR_DONE_STAT 
US_wr_sec 


DDR_PHY_RET_CF 
G_wr_sec 


V1.0 


control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 
control reg read security attribute: 


0: Non security. 


1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 
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DDR_OP_MODE control reg read security attribute: 
CFG_wr_sec 


0: Non security. 
1: Security. 


DDR_CHN_SLEEP_ control reg read security attribute: 
CTRLO_wr_sec 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 
1: Security. 


CA7_C2_CFG_wr_ control reg read security attribute: 
sec 


0: Non security. 
1: Security. 
control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 


CA7_TOP_CFG_w control reg read security attribute: 
r_sec 


0: Non security. 

1: Security. 

control reg read security attribute: 

0: Non security. 

1: Security. 
DDR_SLEEP_CTRL control reg read security attribute: 
_wr_sec 

0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
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SA SE AE 


PWR_STATUS2_D control reg read security attribute: 
BG_wr_sec 


0: Non security. 
1: Security. 
PWR_STATUS1 D control reg read security attribute: 


BG_wr_sec 
0: Non security. 


1: Security. 


PWR_STATUSO D control reg read security attribute: 
BG_wr_sec 


0: Non security. 


1: Security. 


REG_WR_CTRL_2 
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REG_WR_CTRL_2 


Field Name ae Description 
RW 


RF_CFG_wr_sec [31] control reg read security attribute: 


0: Non security. 
1: Security. 
WCN_SYS_CFG_S control reg read security attribute: 


TATUS_wr_sec 
0: Non security. 


1: Security. 


PWR_DOMAIN_IN RW control reg read security attribute: 
T_CLR_wr_sec 
0: Non security. 
1: Security. 
AON_MEM_CTRL RW control reg read security attribute: 
_wr_sec 
0: Non security. 
1: Security. 
R_F A 


RW control reg read security attribute: 
0: Non security. 
1: Security. 
PAD_OUT_ADIE_ RW control reg read security attribute: 
CTRLO_wr_sec 
0: Non security. 
a 1: Security. 
P_CNT_ RW control reg read security attribute: 
0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 


AXI_LP_CTRL_DIS | [23] ee le 4 control reg read security attribute: 
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o Pt | | 


EIC_SEL_wr_sec [22] 


[20] 
SYS _DOZE_DSLP_ | [19] 
ENA | wr_sec 


CM4_LIGHT_SLEE | [18] 
P_wr_sec 
LIGHT_SLEEP_EN | [17] 
ABLE_wr_sec 
WTLCP_INT_DISA | [16] 
BLE_wr_sec 
PUBCP_INT_DISA | [15] 
BLE_wr_sec 

4 _DSLP_ 
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0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
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CA7_T control reg read security attribute: 
NA_ ant a 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 


WTLCP_TGDSP_D control reg read security attribute: 
SLP_ENA_wr_sec 


0: Non security. 
1: Security. 


AON_CM4_INT_D control reg read security attribute: 
ISABLE_wr_sec 


0: Non security. 


1: Security. 


CA7_C3_CORE_IN control reg read security attribute: 
T_DISABLE_wr_se 


0: Non security. 
1: Security. 


A7_C2_CORE_IN control reg read security attribute: 


_DISABLE_wr_se 
0: Non security. 


1: Security. 


control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 
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CP_CORE_INT_DI 
SABLE_wr_sec 


WTLCP_TGDSP_C 
ORE_INT_DISABLE 
_wr_sec 


WAKEUP_LOCK_E 
N_wr_sec 


MEM_AUTO_SD_ 
CFG_wr_sec 


MEM_AUTO_SLP_ 
CFG_wr_sec 


control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 


6.30.2.9 REG_WR_CTRL_3 
0x00000020 


V1.0 


REG_WR_CTRL_3 
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REG_WR_CTRL_3 


Field Name 


PD_CP_SYS_ SHUT 
DOWN_MARK_ST 
ATUS_wr_sec 


PD_WTLCP_HU3G 
E A SHUTDOWN 
_MARK_STATUS__ 
wr_sec 


PD_WTLCP_TGDS 
P_SHUTDOWN_M 
ARK_STATUS_wr_ 
sec 


PD_MM_TOP_SH 
UTDOWN_MARK_ 
STATUS_wr_sec 


PD_GPU_TOP_SH 
UTDOWN_MARK_ 
STATUS_wr_sec 


PD_AP_SYS_ SHUT 
DOWN_MARK_ST 
ATUS_wr_sec 


Type Set/Cle 
ar 


SC7731E Design Specification 


Description 


control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 


control reg read security attribute: 


0: Non security. 


1: Security. 
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PD_CA7_TOP_SH | [25] RW control reg read security attribute: 
UTDOWN_MARK_ 
STATUS_wr_sec 0: Non security. 

1: Security. 
PD_CA7_C3 SHU | [24] control reg read security attribute: 
TDOWN_MARK_S 
TATUS_wr_sec 0: Non security. 

1: Security. 
PD _CA7 C2 SHU | [23] control reg read security attribute: 
TDOWN_MARK_S 
TATUS_wr_sec 0: Non security. 

1: Security. 
PD_CA7_C1_SHU | [22] RW NA control reg read security attribute: 
TDOWN_MARK_S 
TATUS_wr_sec 0: Non security. 

1: Security. 
PD_CA7_CO SHU | [21] RW NA control reg read security attribute: 
TDOWN_MARK_S 
TATUS_wr_sec 0: Non security. 

1: Security. 


| [20] RW NA control reg read security attribute: 
0: Non security. 
1: Security. 
CA7_RST_CFG wr | [19] RW NA control reg read security attribute: 
ar 0: Non security. 
1: Security. 
_XTL_EN_ [18] RW NA control reg read security attribute: 
0: Non security. 
1: Security. 
CGM_XTL EN_wr | [17] RW NA control reg read security attribute: 
i 0: Non security. 
1: Security. 
L_CNT_| 


[16] RW NA control reg read security attribute: 
0: Non security. 
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control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


0: Non security. 
1: Security. 


control reg read security attribute: 


G1_wr_sec 


0: Non security. 
1: Security. 
PMU_CLK_DIV_CF control reg read security attribute: 
GO_wr_sec 
0: Non security. 
1: Security. 
control reg read security attribute: 
0: Non security. 
1: Security. 
control reg read security attribute: 
0: Non security. 
1: Security. 
control reg read security attribute: 
0: Non security. 
1: Security. 


EFUSE_SELECT B control reg read security attribute: 
UF_STS _wr_sec 


0: Non security. 


1: Security. 
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EFUSE_SELECT B control reg read security attribute: 
UF_CLR_wr_sec 


0: Non security. 

1: Security. 
EFUSE_ SELECT B control reg read security attribute: 
UF_CFG_wr_sec 


0: Non security. 


1: Security. 


WCN_GNSS_DSLP control reg read security attribute: 
_ENA_wr_sec 


0: Non security. 
1: Security. 


WCN_WIFI_DSLP__ control reg read security attribute: 
ENA_wr_sec 


0: Non security. 

1: Security. 

control reg read security attribute: 
0: Non security. 

1: Security. 

control reg read security attribute: 


0: Non security. 
1: Security. 


PUB PLL CFG wr control reg read security attribute: 
_sec 


0: Non security. 


1: Security. 


6.30.2.10REG_WR_CTRL_4 


0x00000024 REG_WR_CTRL_4(0x00000000) REG_WR_CTRL_4 
aa Cl Fl [esl sal [ce [Ne ed We eas fe Hl 


Reserved 
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Reserved 


REG_WR_CTRL_4 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


co] a 


PMU_DUMMY6__ control reg read security attribute: 
wr_sec 


0: Non security. 
1: Security. 
PMU_DUMMY5 _ control reg read security attribute: 


wr_sec 
0: Non security. 


1: Security. 
PMU_DUMMY4.__ control reg read security attribute: 
wr_sec 

0: Non security. 

1: Security. 
PMU_DUMMY3 _ control reg read security attribute: 
wr_sec 


0: Non security. 


1: Security. 


PMU_DUMMY2_ control reg read security attribute: 
wr_sec 


0: Non security. 


1: Security. 
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control reg read security attribute: 


0: Non security. 
1: Security. 


PD_WCN_GNSS S control reg read security attribute: 
HUTDOWN_MAR 

K_STATUS_wr_se 0: Non security. 

c 


1: Security. 


PD_WCN_WIFI_S control reg read security attribute: 
HUTDOWN_MAR 

K_STATUS_wr_se 0: Non security. 

c 


1: Security. 


PD_WCN_TOP_SH control reg read security attribute: 
UTDOWN_MARK_ 
STATUS_wr_sec 0: Non security. 


1: Security. 


PD_PUB_SYS_SHU control reg read security attribute: 
TDOWN_MARK_S 
TATUS_wr_sec 0: Non security. 


1: Security. 


6.30.2.11 BIT_CTRL_ADDR_ARRAYO 


0x00000028 BIT_CTRL_ADDR_ARRAYO(0x0000FFFF) BIT_CTRL_LADDR_ARRAYO 
isl al cl Fal cc Nl ic eo al el nF 


Reserved 


ese (a Ue a We 


bit_ctrl_addr_arrayO 


i 


BIT_CTRL_ADDR_ARRAYO 


ee | 
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e (eee | 


— ctrl_addr_arra | [15: Pa me ome the as 0] of bit control arrayO 


6.30.2.12 BIT_CTRL_ADDR_ARRAY1 


0x0000002C BIT_CTRL_ADDR_ARRAY1(0x0000FFFF) BIT_CTRL_LADDR_ARRAY1 
a i cil Use Ue nic 


Reserved 


Type 


| 
esa Es ia i ea ei i lS a A 


bit_ctrl_addr_array1 


BIT_CTRL_ADDR_ARRAY1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Oo | [a] mR | 


il ctrl_addr_arra | [15: bakia — CE eee: addr[32:0] of bit control array1 
y1 


6.30.2.13BIT_CTRL_ADDR_ARRAY2 


0x00000030 BIT_CTRL_ADDR_ARRAY2(0x0000FFFF) BIT_CTRL_ADDR_ARRAY2 
Pea i a ea a aa ied co il a A Fa 


Reserved 


Type 


2m Uc a a Ue Hi i ed ae 


bit_ctrl_addr_array2 
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BIT_CTRL_ADDR_ARRAY2 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ee Eee eee ae | 


— ctrl_addr_arra | [15: aia "e aE the A 0] of bit control array2 


6.30.2.14BIT_CTRL_ADDR_ARRAY3 


0x00000034 BIT_CTRL_ADDR_ARRAY3(0x0000FFFF) BIT_CTRL_LADDR_ARRAY3 
fc ic cla nll ea a el ee eo eal 


Reserved 


Type 


Mb ee tc Dn aE a 
ie o o e o 
RW 


BIT_CTRL_ADDR_ARRAY3 


Field Name Type ael oe Reset Description 
Value 


CE [ee Tae | 


— ctrl_addr_arra | [15: baia — Lee eas addr[32:0] of bit control array3 


6.30.2.15 BIT_CTRL_ADDR_ARRAY4 


0x00000038 BIT_CTRL_ADDR_ARRAY4(0x0000FFFF) BIT_CTRL_LADDR_ARRAY4 


fe Ue a Vi Fac Re cs Fad en 
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[ee iš 


Type 


al i a a a a A A A EA 
A 
i 


BIT_CTRL_ADDR_ARRAY4 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


pit- ctrl_addr_arra | [15: 0] 7 ae as: addr[32:0] of bit control array4 


6.30.2.16 BIT_CTRL_ADDR_ARRAY5 


0x0000003C BIT_CTRL_ADDR_ARRAY5(0xO000FFFF) BIT_CTRL_LADDR_ARRAY5 
ibs Fecal Fc Fc Ke ee el a ied 


Reserved 


Type 


RAR 
Sakae 


bit_ctrl_addr_array5 


“ 


BIT_CTRL_ADDR_ARRAY5 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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an aoa 


za ctrl_addr_arra | [15:0] ro oe al as addr[32:0] of bit control array5 


6.30.2.17 BIT_CTRL_ADDR_ARRAY6 


0x00000040 BIT_CTRL_ADDR_ARRAY6(0xO000FFFF) BIT_CTRL_LADDR_ARRAY6 
[SS Fi Fa i ca a ds 


Reserved 


Type 


P= RR VR A a 
Pca i ES a ce FPR a AAA 


bit_ctrl_addr_array6 


“ 


BIT_CTRL_ADDR_ARRAY6 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a eee ae 


—— ctrl_addr_arra | [15: baal an paa the E 0] of bit control array6 


6.30.2.18 BIT_CTRL_ADDR_ARRAY7 


0x00000044 BIT_CTRL_ADDR_ARRAY7(0xO000FFFF) BIT_CTRL_LADDR_ARRAY7 
eee eed eee fal ee gc ee ed 


Reserved 


B E a ea a a 
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BIT_CTRL_ADDR_ARRAY7 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


en eee | han 


a ctrl_addr_arra | [15: lade a Enea a addr[32:0] of bit control array7 
y7 


6.30.2.19 BIT_CTRL_ADDR_ARRAY8 


0x00000048 BIT_CTRL_ADDR_ARRAY8(0x0000FFFF) BIT_CTRL_LADDR_ARRAY8 
Be cc i Fc fF el Ve ca 


Reserved 


Type 


EARRA 


bit_ctrl_addr_array8 


BIT_CTRL_ADDR_ARRAY8 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ae | e 


r ctrl_addr_arra | [15: ued m Lae the aay: 0] of bit control array8 


6.30.2.20 BIT_CTRL_ADDR_ARRAY9 


0x0000004C BIT_CTRL_ADDR_ARRAY9(OxO000FFFF) BIT_CTRL_LADDR_ARRAY9 


Reserved 


PS Cie fee i ic i Un ed 
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Type 


a (aa ic Fa ba cl ES a a Ke Ha 


bit_ctrl_addr_array9 


BIT_CTRL_ADDR_ARRAY9 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ee eee ae | 


— ctrl_addr_arra | [15: aia "e LE the E 0] of bit control array9 


6.30.2.21 BIT_CTRL_ADDR_ARRAY10 


0x00000050 BIT_CTRL_ADDR_ARRAY10(0x0000FFFF) BIT_CTRL_LADDR_ARRAY10 
A ic ain sal ea a [se li ala 


Reserved 


Type 


atl al csi nla a ial La 


bit_ctrl_addr_array10 


BIT_CTRL_ADDR_ARRAY10 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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bit_ctrl_addr_arra | [15:0] Oxf fff the addr[32:0] of bit control array10 
y10 


6.30.2.22 BIT_CTRL_ADDR_ARRAY11 


0x00000054 BIT_CTRL_ADDR_ARRAY11(0x0000FFFF) BIT_CTRL_LADDR_ARRAY11 
Pee a ee ee ee Pe a 


Reserved 


Type 


Cree eee 
BS GO 
a bd Ul id Sal id al a BB 
ck AERA 
= 


BIT_CTRL_ADDR_ARRAY11 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


oe eee Slee 


feat ote ae ctrl_addr_arra | [15: bared e ea es addr[32:0] of bit control array11 


6.30.2.23 BIT_CTRL_ADDR_ARRAY12 


0x00000058 BIT_CTRL_ADDR_ARRAY12(0x0000FFFF) BIT_CTRL_LADDR_ARRAY12 
a i A lL (al cl ee ed 


Reserved 


Type 


a Ae 
Ba Gol a 
Ba i Sl ad a a A Ba 
a A a 
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BIT_CTRL_ADDR_ARRAY12 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ee eee el 


— ctrl_addr_arra | [15: a — Lae the ss 0] of bit control array12 


6.30.2.24 BIT_CTRL_ADDR_ARRAY13 


0x0000005C BIT_CTRL_ADDR_ARRAY13(0x00O00FFFF) BIT_CTRL_LADDR_ARRAY13 
ci (fie alc ice i Wd ail 


Reserved 


Type 


Pee ea a (es [i Pe fe E 


bit_ctrl_addr_array13 


BIT_CTRL_ADDR_ARRAY13 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


oy ctrl_addr_arra | [15: 0] 7 ee eee: addr[32:0] of bit control array13 


6.30.2.25 BIT_CTRL_ADDR_ARRAY14 


0x00000060 BIT_CTRL_ADDR_ARRAY14(0x0000FFFF) BIT_CTRL_LADDR_ARRAY14 
Pe (a el al Fis aCe i el Uo Ue a el 


Reserved 


Ba OO 
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PRR a | 
E ice ge Hn DS a 


bit_ctrl_addr_array14 


BIT_CTRL_ADDR_ARRAY14 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ca (ee a 


——— ctrl_addr_arra | [15: oe a a the addr[32: i ae of bit control array14 


6.30.2.26 BIT_CTRL_ADDR_ARRAY15 


0x00000064 BIT_CTRL_ADDR_ARRAY15(0x0000FFFF) BIT_CTRL_LADDR_ARRAY15 
sa (Sc isl cll Fi eli Dc Ee Ul 


Reserved 


Type 


ESAERAREN 


bit_ctrl_addr_array15 


i 


BIT_CTRL_ADDR_ARRAY15 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


is | eames il ac 


—— ctrl_addr_arra | [15: faa an ie ee: addr[32:0] of bit control array15 
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6.30.2.27 BIT_CTRL_ARRAYO 
0x00000068 BIT_CTRL_ARRAYO(OxFFFFFFFF) BIT_CTRL_ARRAYO 


si (icles a sed ic A 


bit_ctrl_arrayO 


bit_ctrl_arrayO 


i 


BIT_CTRL_ARRAYO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_arrayO [31:0] RW NA Oxfffffff | the write bit enable [31:0] of bit 
f control arrayO: 
0: allow to write to the corresponding 
bit 
1: forbit to write to the corresponding 
bit 


6.30.2.28 BIT_CTRL_ARRAY1 
0x0000006C BIT_CTRL_ARRAY1(0xFFFFFFFF) BIT_CTRL_ARRAY1 


a ili eel sc (a sd ic 


EERE 


bit_ctrl_array1 


bit_ctrl_array1 


BEBAR 
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BIT_CTRL_ARRAY1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_array1 [31: 0] RW NA Oxfffffff | the write bit enable [31:0] of bit 
f control array1: 
0: allow to write to the corresponding 
bit 
1: forbit to write to the corresponding 
bit 


6.30.2.29 BIT_CTRL_ARRAY2 


0x00000070 BIT_CTRL_ARRAY2(0xFFFFFFFF) BIT_CTRL_ARRAY2 
ei ic ec a llc il a il cl ss ic aKa 


bit_ctrl_array2 


bad Ga Fe a FP a i Ul 


bit_ctrl_array2 


BIT_CTRL_ARRAY2 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_array2 [31: 0] RW NA Oxfffffff | the write bit enable [31:0] of bit 
f control array2: 
0: allow to write to the corresponding 
bit 
1: forbit to write to the corresponding 
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a ee ee eee 


6.30.2.30 BIT_CTRL_ARRAY3 


0x00000074 BIT_CTRL_ARRAY3(0xFFFFFFFF) BIT_CTRL_ARRAY3 
Fai Fic sc Ke Va ea ll i (EV ed 


bit_ctrl_array3 


i 


bit_ctrl_array3 


A [ice a la ca Ma ic UF a a 


BIT_CTRL_ARRAY3 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_array3 [31:0] RW NA Oxfffffff | the write bit enable [31:0] of bit 
f control array3: 
0: allow to write to the corresponding 
bit 
1: forbit to write to the corresponding 
bit 


6.30.2.31 BIT_CTRL_ARRAY4 


0x00000078 BIT_CTRL_ARRAY4(OxFFFFFFFF) BIT_CTRL_ARRAY4 
Pes ia ic i Ra cls ea adil Ce Dist 


bit_ctrl_array4 


Pie bea i a a a A a 


bit_ctrl_array4 
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BIT_CTRL_ARRAY4 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_array4 [31: 0] RW NA Oxfffffff | the write bit enable [31:0] of bit 
f control array4: 
0: allow to write to the corresponding 
bit 
1: forbit to write to the corresponding 
bit 


6.30.2.32 BIT_CTRL_ARRAY5 


0x0000007C BIT_CTRL_ARRAY5(0xFFFFFFFF) BIT_CTRL_ARRAY5 
Ea eh a a cK a as a Fal ica 


bit_ctrl_array5 


i 
fla RT a WF a a A 


bit_ctrl_array5S 


" 


BIT_CTRL_ARRAY5 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_array5 [31: 0] RW NA a the write bit enable [31:0] of bit 
control array5: 
0: allow to write to the corresponding 
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1: forbit to write to the corresponding 


6.30.2.33 BIT_CTRL_ARRAY6 


0x00000080 BIT_CTRL_ARRAY6(0xFFFFFFFF) BIT_CTRL_ARRAY6 
at [a sa Fa Fa i (ial cP Da 


bit_ctrl_array6 


i 
be (as UV T al aE ie ali 


bit_ctrl_array6 


BIT_CTRL_ARRAY6 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_array6 [31: 0] RW NA Oxfffffff | the write bit enable [31:0] of bit 
f control array6: 
0: allow to write to the corresponding 
bit 
1: forbit to write to the corresponding 
bit 


6.30.2.34 BIT_CTRL_ARRAY7 


0x00000084 BIT_CTRL_ARRAY7(0XFFFFFFFF) BIT_CTRL_ARRAY7 
et (Ua iP Fi Pa Dic eae eal aU iad lead 


bit_ctrl_array7 
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bit_ctrl_array7 


i 


BIT_CTRL_ARRAY7 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_array7 [31: 0] RW NA Oxfffffff | the write bit enable [31:0] of bit 
f control array7: 
0: allow to write to the corresponding 
bit 
1: forbit to write to the corresponding 
bit 


6.30.2.35 BIT_CTRL_ARRAY8 


0x00000088 BIT_CTRL_ARRAY8(0xFFFFFFFF) BIT_CTRL_ARRAY8 
ies i ok CF Fc Va Fa (Ee sa 


bit_ctrl_array8 


i 
a ic a Fe a al T a A 


bit_ctrl_array8 


BIT_CTRL_ARRAY8 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_array8 [31: 0] Oxfffffff | the write bit enable [31:0] of bit 
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control array8: 


0: allow to write to the corresponding 
bit 


1: forbit to write to the corresponding 
bit 


6.30.2.36 BIT_CTRL_ARRAY9 


0x0000008C BIT_CTRL_ARRAY9(0xFFFFFFFF) BIT_CTRL_ARRAY9 
Pas cel cs sacl alfa hill ea al A 


bit_ctrl_array9 


" 
a i a Ls bn He (a EA 


bit_ctrl_array9 


BIT_CTRL_ARRAY9S 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_array9 [31: 0] RW NA Oxfffffff | the write bit enable [31:0] of bit 
f control array9: 
0: allow to write to the corresponding 
bit 
1: forbit to write to the corresponding 
bit 


6.30.2.37 BIT_CTRL_ARRAY10 


0x00000090 BIT_CTRL_ARRAY10(0xFFFFFFFF) BIT_CTRL_ARRAY10 


bit_ctrl_array10 


BA [i i cle Llc el (al scl el Be lV 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1778 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC7731E Design Specification 
Besa a Fes ea Wal il ln Gel i cal El a ha na 


bit_ctrl_array10 


BIT_CTRL_ARRAY10 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_array10 [31:0] RW NA Oxfffffff | the write bit enable [31:0] of bit 
f control array10: 
0: allow to write to the corresponding 
bit 
1: forbit to write to the corresponding 
bit 


6.30.2.38 BIT_CTRL_ARRAY11 


0x00000094 BIT_CTRL_ARRAY11(OxFFFFFFFF) BIT_CTRL_ARRAY11 
fe i ie cli [Vel a Ua Us ee ea Hed 


bit_ctrl_array11 


bit_ctrl_array11 


ikea iF Fin lh 


BIT_CTRL_ARRAY11 
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a ctrl_array11 Ma 0] = the write bit enable [31:0] of bit 
control array11: 
0: allow to write to the corresponding 
bit 
1: forbit to write to the corresponding 
bit 


6.30.2.39 BIT_CTRL_ARRAY12 


0x00000098 BIT_CTRL_ARRAY12(OxFFFFFFFF) BIT_CTRL_ARRAY12 
Pil i Pid Ri Li ied Ueno i iT 


bit_ctrl_array12 


isi ic i ease ice Wal GE a 


bit_ctrl_array12 


BIT_CTRL_ARRAY12 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_array12 [31:0] RW NA Oxfffffff | the write bit enable [31:0] of bit 
f control array12: 
0: allow to write to the corresponding 
bit 
1: forbit to write to the corresponding 
bit 


6.30.2.40 BIT_CTRL_ARRAY13 


0x0000009C BIT_CTRL_ARRAY13(0xFFFFFFFF) BIT_CTRL_ARRAY13 


Ps (Ba Fc fe fe Dl Ud nd 
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kaa bit_ctrl_array13 


bit_ctrl_array13 


" 


BIT_CTRL_ARRAY13 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_array13 [31: 0] RW NA Oxfffffff | the write bit enable [31:0] of bit 
f control array13: 
0: allow to write to the corresponding 
bit 
1: forbit to write to the corresponding 
bit 


6.30.2.41 BIT_CTRL_ARRAY14 
0x000000A0 BIT_CTRL_ARRAY14(OxFFFFFFFF) BIT_CTRL_ARRAY14 


Fa (Ee i al en ce Esc a i fel i 


fsa) fs fF ce 


bit_ctrl_array14 


bit_ctrl_array14 


bl [i cP lS (a A a ia A 


BIT_CTRL_ARRAY14 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_array14 [31: 0] RW NA Oxfffffff | the write bit enable [31:0] of bit 
f control array14: 
0: allow to write to the corresponding 
bit 
1: forbit to write to the corresponding 
bit 


6.30.2.42 BIT_CTRL_ARRAY15 


0x000000A4 BIT_CTRL_ARRAY15(OxFFFFFFFF) BIT_CTRL_ARRAY15 
fe) a (cl cc [Dac Pee AEA 


bit_ctrl_array15 


fee (ES fsa Us Fa ic WH A 
perp 


i 


BIT_CTRL_ARRAY15 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


bit_ctrl_array15 [31:0] RW NA Oxfffffff | the write bit enable [31:0] of bit 
f control array15: 
0: allow to write to the corresponding 
bit 
1: forbit to write to the corresponding 
bit 
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6.31 EIC 


Base Addr Range Addr Map Description 


0x4021_0000 ~ 0x4021_FFFF EIC (64KB) 


6.31.1 Overview 
The EIC module includes four sub-modules: EIC_DBNC, EIC_LATCH, EIC_ASYNC and EIC_SYNC. 


The EIC_DBNC sub-module provides up to 8 source input signal connection. A de-bounce mechanism 
is used to capture input signal’s stable status(ms grade) and a single-trig mechanism is introduced into 
this sub-module to enhance the input event detect reliability. In addition, this sub-module’s clock can 
be shut off automatically to reduce power dissipation. The de-bounce range is from 1 ms to 4 s with 
the step of 1 ms. The input signals shorter than 1 ms will be omitted at this sub-module. 


THE EIC_LATCH sub-module is used to latch some special input signal and send interrupts to MCU 
core by channel 0, and it can provides up to 8 EIC_LATCH source input signal connection. 


The EIC_ASYNC uses clk_32k clock to capture short signals(us grade) to generate interrupt to MCU 
by level or edge trigger. It can wake up system for clk_32k always alive. 


The EIC_SYNC is similar with GPIO’s input function. 
6.31.2 Features 


6.31.2.1 EIC_DBNC 


e high level detect and interrupt generate(not bypass mode) 

e [ow level detect and interrupt generate(not bypass mode) 

e interrupt mask(not bypass mode) 

e interrupt clear(not bypass mode) 

e —_ level interrupt generate at system power down with once active trig(not bypass mode) 
e keep interrupt stable when no interrupt clear(not bypass mode) 
e input data sample or mask(not bypass mode) 

e de-bounce number configurable(not bypass mode) 

e only once trig active(not bypass mode) 

e trig level condition configurable(not bypass mode) 

e high level detect and interrupt generate(bypass mode) 

e [ow level detect and interrupt generate(bypass mode) 

e interrupt mask(bypass mode) 

e interrupt clear(bypass mode) 

e input data sample or mask(bypass mode) 

e level interrupt generate at system power down(bypass mode) 


e force to open the clock of de-bounce 
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6.31.2.2 EIC_LATCH 


e Special IRQ or FIQ interrupt on channel 0 is used to latch some input signal status and 
trigger IRQ or FIQ interrupt by level detecting (no edge detecting) 

e Special IRQ or FIQ interrupt on channel 0 is multiplexed from 8 independent input sources 

e Using Latch circuit to realize interrupt generation, INTMSK connected to the set port of 

Latch, and INTCLR connected to the clear port of Latch. 

Provide raw status for each of 8 input sources on special channel 

Provide polarity control bit for each of 8 input sources on special channel 

Provide only one clear bit to clear all latches on special channel 

Each input source can be enabled or disabled independently on special channel 


6.31.2.3 EIC_ASYNC 


e positive edge detect and interrupt generate 

e negative edge detect and interrupt generate 

e both edges detect and interrupt generate 

e high level detect and interrupt generate 

e —_ low level detect and interrupt generate 

e interrupt mask 

e interrupt clear 

e input data sample or mask 

e |evelinterrupt generate at system power down 
e edge interrupt generate with 32khz clock at system power down 
e level detect conditions changeable 


e edge detect conditions changeable 


6.31.2.4 EIC_SYNC 
e Input signal synced with clk_apb 


e positive edge detect and interrupt generate 

e negative edge detect and interrupt generate 

e both edges detect and interrupt generate 

e high level detect and interrupt generate 

e [ow level detect and interrupt generate 

e interrupt mask 

e interrupt clear 

e input data sample or mask 

e |evelinterrupt generate at system power down 
e  |evel detect conditions changeable 


e edge detect conditions changeable 
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6.31.3 Function Description 


<-> 
APB APB EIC_ SYNC 
BUS INTERFACE | 
Regs | EIC_ASYNC 
EIC_LATCH 
EIC_DBNC | 
INT 
eS 
Detect Debounce 
ARM 
Core 


Figure 6-122 EIC block diagram 


As the above diagram shows, SW communicates with EIC module by APB BUS. When the module has 
received active input signals, interrupts will be created to notify ARM core. 


6.31.4 Control Registers 
6.31.4.1 Memory map 


Table 6-45 EIC_DBNC Control Register Address Map 
ARM base address: EIC_BASE_ ADDRESS 


Address 


0x0018 EIC_DBNC_IE EIC_DBNC bits interrupt enable 


0x001C EIC_DBNC_RIS EIC_DBNC bits raw interrupt status 


0x0020 EIC_DBNC_MIS EIC_DBNC bits masked interrupt status 
0x0024 EIC_DBNC_IC EIC_DBNC bits interrupt clear 
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Offset . ‘oti 

escription 
Address j 
0x0028 EIC_DBNC_TRIG EIC_DBNC bits trig control 
0x0040 EICO_DBNC_CTRL EICO_DBNC control register 
0x0044 EIC1_ DBNC_CTRL EIC1_DBNC control register 


Table 6-46 EIC_LATCH Control Register Address Map 
ARM base address: EIC_BASE_ADDRESS +0x0000_0080 


Offset 7 inti 
escription 
Address p 
0x0000 EIC_ LATCH_INTEN EIC_LATCH interrupt enable 


0x0004 EIC_LATCH_INTRAW EIC_LATCH raw interrupt 
0x0008 EIC_LATCH_INTMSK EIC_LATCH interrupt mask 


0x0048 EIC2_DBNC_CTRL EIC2_DBNC control register 


0x000C EIC_LATCH_INTCLR EIC_LATCH interrupt clear 
0x0010 EIC_LATCH_INTPOL EIC_LATCH interrupt polarity 
0x0014 EIC_LATCH_INTMODE EIC_LATCH interrupt mode 


Table 6-47 EIC_ASYNC Control Register Address Map 
ARM base address: EIC_BASE_ ADDRESS +0x0000_00A0 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1786 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GY SPREADTRUM . SC7731E Design Specification 


Offset n ipti 
escription 
Address j 
0x0000 EIC_ASYNC_INTEN EIC_ASYNC interrupt enable 


0x0004 EIC_ASYNC_INTRAW EIC_ASYNC raw interrupt 
0x0008 EIC_ASYNC_INTMSK EIC_ASYNC interrupt mask 


Table 6-48 EIC_SYNC Control Register Address Map 
ARM base address: EIC_BASE_ADDRESS +0x0000_00C0 


Offset Pam Y 
escription 
Address j 
0x0000 EIC_SYNC_INTEN EIC_SYNC interrupt enable 


0x0004 EIC_SYNC_INTRAW EIC_SYNC raw interrupt 
0x0008 EIC_SYNC_INTMSK EIC_SYNC interrupt mask 


6.31.4.2 Register Descriptions 


6.31.4.2.1 EIC_DBNC_DATA 
Description: EIC_DBNC bits data register, read only 


Table 6-49 EIC_DBNC_DATA 
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0x0000 (reset 0x0000_0000) EIC_DBNC_DATA 


Reserved 


Type 


Reserved EIC_DBNC_DATA 


Type 


Table 6-50 The description of EIC_DBNC_DATA 


Field Name Type Reset Description 
Value 


DBNC_DATA [7:0] pe ee EIC_DBNC bits data input 


Note: EIC_DBNC_DATA synchronizes the original data inputs with 2 cycles of Rtcdiv5_clk, so SW 
need delay 2ms to get the exact value of original data inputs when Rtcdiv5_clk is enabled. 


6.31.4.2.2 EIC_DBNC_DMSK 
Description: EIC_DBNC bits data mask register 


Table 6-51 EIC_DBNC_DMSK 
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0x0004 (reset 0x0000_0000) EIC_DBNC_DMSK 


Reserved 


Type 


Reserved EIC_DBNC_DMSK 


Table 6-52 The Description of EIC_DBNC_DMSK 


Field Name Type Reset Description 
Value 
DBNC_DMSK [7:0] R/W 8’hO EIC_DBNC_DATA register can be read if 
EIC_DBNC_DMSK set “1” 


6.31.4.2.3 EIC_DBNC_IEV 
Description: EIC_DBNC bits interrupt status register 


Table 6-53 EIC_DBNC_IEV 


0x0014 (reset 0x0000_00FF) EIC_DBNC_IEV 


Reserved 


Type 


Reserved EIC_DBNC_IEV 


Type R/W 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1789 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM ) SC7731E Design Specification 


Table 6-54 The Description of EIC_DBNC_IEV 


Field Name Type Reset Description 
Value 


DBNC_IEV [7:0] R/W 8’hFF EIC_DBNC bits interrupt status register: 
“1” high levels trigger interrupts, 
“0” low levels trigger interrupts. 


6.31.4.2.4  EIC_DBNC_IE 


Description: EIC_DBNC bits interrupt enable register 


Table 6-55 EIC_DBNC_IE 


0x0018 (reset 0x0000_0000) EIC_DBNC_IE 


Reserved 


Type 


w o «| 


Table 6-56 The description of EIC_DBNC_IE 


Field Name Type Reset Description 
Value 


DBNC_IE [7:0] R/W 8’hO EIC_DBNC bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
“0” corresponding bit interrupt isn’t enabled 
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6.31.4.2.5 EIC_DBNC_RIS 


Description: EIC_DBNC bits raw interrupt status register, and it reflects the status of interrupts trigger 
conditions detection on pins (prior to EIC_DBNC_MIS) 


Table 6-57 EIC_DBNC_RIS 


0x001C (reset 0x0000_0000) EIC_DBNC_RIS 


Reserved 


Type 


wnn 


Table 6-58 The Description of EIC_DBNC_RIS 


Field Name Type Reset Description 
Value 


DBNC_RIS [7:0] 8’hO EIC bits raw interrupt status register: 
“1” interrupt condition met 
“0” condition not met 


6.31.4.2.6 EIC_DBNC_MIS 


Description: EIC_DBNC bits masked interrupt status register 


Table 6-59 EIC_DBNC_MIS 
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0x0020 (reset 0x0000_0000) EIC_DBNC_MIS 


Reserved 


Type 


Reserved EIC_DBNC_MIS 


Note: EIC_DBNC_MIS = EIC_DBNC_IE & EIC_DBNC_RIS 


Table 6-60 The Description of EIC_DBNC_MIS 


Field Name Type Reset Description 
Value 


DBNC_MIS [7:0] EIC_DBNC bits masked interrupt status register: 
“1” Interrupt active 
“0” interrupt not active 


6.31.4.2.7 EIC_DBNC_IC 


Description: EIC_DBNC_ bits interrupt clear register 


Table 6-61 EIC_DBNC_IC 
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0x0024 (reset 0x0000_0000) EIC_DBNC_IC 


Reserved 


Type 


Reserved EIC_DBNC_IC 


Table 6-62 The Description of EIC_DBNC_IC 


Field Name Type Reset Description 
Value 


DBNC_IC [7:0] WO 8’hO EIC_DBNC bits interrupt clear register: 
“1” clears detected interrupt. 
“0” has no effect. 


6.31.4.2.8 EIC_DBNC_TRIG 
Description: EIC_DBNC bits trig control register 


Table 6-63 EIC_DBNC_TRIG 
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0x0028 (reset 0x0000_0000) EIC_DBNC_TRIG 


Reserved 


Type 


Reserved EIC_DBNC_TRIG 


Type wo wo 


Table 6-64 The Description of EIC_DBNC_TRIG 


Field Name Type Reset Description 
Value 


DBNC_TRIG [7:0] WO 8’hO EIC_DBNC bits trig control register: 
“1”: generate the trig_start pulse 
“0”: no effect 
It must set EIC_DBNC_TRIG for using de-bounce 
function and getting active interrupt. 


6.31.4.2.9 EICO_DBNC_CTRL 
Description: EICO DBNC control register 


Table 6-65 EICO_DBNC_CTRL 
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0x0040 (reset 0x0000_4032) EICO_DBNC_CTRL 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 


Name Reserved 


Type RO 
Reset o o o o o o (0 o o o o 0 o o o o 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FOR 
CE DB 
Name CLK | NC_ | Reserved DBNC_CNT 
_DB | EN 
NC 
Type R/W | R/W | RO R/W 
Reset 0 1 0 0 o o 0 o 0 0 1 al o o 1 0 


Table 6-66 The Description of EICO_DBNC_CTRL 


Field Name Type | Reset Description 
Value 


FORCE_CLK_DBNCO [15] R/W | 1’hO 1: clock of dbnc forced open; 
0: no effect 


DBNC_ENO [14] R/W | 1’h1 de-bounce mechanism enable or disable: 
1 enable,O disable(bypass) 
a ll i 


DBNC_CNTO [11:0] | R/W | 12’h032 | de-bounce counter period value setting, the one 
unit is 0.977 (1000/1024) millisecond 


6.31.4.2.10 EIC1_DBNC_CTRL 


Description: EIC1_DBNC control register 


Table 6-67 EIC1_DBNC_CTRL 
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0x0042 (reset 0x0000_4032) EIC1_DBNC_CTRL 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 


Name Reserved 


Type RO 
Reset o o o o o o (0 o o o o 0 o o o o 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FOR 
CE DB 
Name CLK | NC_ | Reserved DBNC_CNT 
_DB | EN 
NC 
Type R/W | R/W | RO R/W 
Reset 0 1 0 0 o o 0 o 0 0 1 al o o 1 0 


Table 6-68 The Description of EIC1_ DBNC_CTRL 


Field Name Type | Reset Description 
Value 


FORCE_CLK_DBNC1 [15] R/W | 1’hO 1: clock of dbnc forced open; 
0: no effect 


DBNC_EN1 [14] R/W | 1’h1 de-bounce mechanism enable or disable: 
1 enable,O disable(bypass) 
a ll i 


DBNC_CNT1 [11:0] | R/W | 12’h032 | de-bounce counter period value setting, the one 
unit is 0.977 (1000/1024) millisecond 


6.31.4.2.11  EIC2_DBNC_CTRL 


Description: EIC2_DBNC control register 


Table 6-69 EIC2_DBNC_CTRL 
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0x0048 (reset 0x0000_4032) EIC2_DBNC_CTRL 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 


Name Reserved 


Type RO 
Reset o o o o o o (0 o o o o 0 o o o o 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FOR 
CE DB 
Name CLK | NC_ | Reserved DBNC_CNT 
_DB | EN 
NC 
Type R/W | R/W | RO R/W 
Reset 0 1 0 0 o o 0 o 0 0 1 al o o 1 0 


Table 6-70 The Description of EIC2_DBNC_CTRL 


Field Name Type | Reset Description 
Value 


FORCE_CLK_DBNC2 [15] R/W | 1’hO 1: clock of dbnc forced open; 
0: no effect 


DBNC_EN2 [14] R/W | 1’h1 de-bounce mechanism enable or disable: 
1 enable,O disable(bypass) 
a ll i 


DBNC_CNT2 [11:0] | R/W | 12’h032 | de-bounce counter period value setting, the one 
unit is 0.977 (1000/1024) millisecond 


6.31.4.2.12 EIC3_DBNC_CTRL 


Description: EIC3 control register 


Table 6-71 EIC3_DBNC_CTRL 
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0x004C (reset 0x0000_4032) EIC3_DBNC_CTRL 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 


Name Reserved 


Type RO 
Reset o o o o o o (0 o o o o 0 o o o o 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FOR 
CE DB 
Name CLK | NC_ | Reserved DBNC_CNT 
_DB | EN 
NC 
Type R/W | R/W | RO R/W 
Reset 0 1 0 0 o o 0 o 0 0 1 al o o 1 0 


Table 6-72 The Description of EIC3_ DBNC_CTRL 


Field Name Type | Reset Description 
Value 


FORCE_CLK_DBNC3 [15] R/W | 1’hO 1: clock of dbnc forced open; 
0: no effect 


DBNC_EN3 [14] R/W | 1’h1 de-bounce mechanism enable or disable: 
1 enable,O disable(bypass) 
a ll i 


DBNC_CNT3 [11:0] | R/W | 12’h032 | de-bounce counter period value setting, the one 
unit is 0.977 (1000/1024) millisecond 


6.31.4.2.13 EIC4_DBNC_CTRL 


Description: EIC4 DBNC control register 


Table 6-73 EIC4_DBNC_CTRL 
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0x0050 (reset 0x0000_4032) EIC4_DBNC_CTRL 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 


Name Reserved 


Type RO 
Reset o o o o o o (0 o o o o 0 o o o o 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FOR 
CE DB 
Name CLK | NC_ | Reserved DBNC_CNT 
_DB | EN 
NC 
Type R/W | R/W | RO R/W 
Reset 0 1 0 0 o o 0 o 0 0 1 al o o 1 0 


Table 6-74 The Description of EIC4_DBNC_CTRL 


Field Name Type | Reset Description 
Value 


FORCE_CLK_DBNC4 [15] R/W | 1’hO 1: clock of dbnc forced open; 
0: no effect 


DBNC_EN4 [14] R/W | 1’h1 de-bounce mechanism enable or disable: 
1 enable,O disable(bypass) 
a ll i 


DBNC_CNT4 [11:0] | R/W | 12’h032 | de-bounce counter period value setting, the one 
unit is 0.977 (1000/1024) millisecond 


6.31.4.2.14 EIC5 DBNC_CTRL 


Description: EIC5 DBNC control register 


Table 6-75 EIC5_DBNC_CTRL 
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0x0054 (reset 0x0000_4032) EIC5_DBNC_CTRL 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 


Name Reserved 


Type RO 
Reset o o o o o o (0 o o o o 0 o o o o 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FOR 
CE DB 
Name CLK | NC_ | Reserved DBNC_CNT 
_DB | EN 
NC 
Type R/W | R/W | RO R/W 
Reset 0 1 0 0 o o 0 o 0 0 1 al o o 1 0 


Table 6-76 The Description of EICS DBNC_CTRL 


Field Name Type | Reset Description 
Value 


FORCE_CLK_DBNC5 [15] R/W | 1’hO 1: clock of dbnc forced open; 
0: no effect 


DBNC_EN5 [14] R/W | 1’h1 de-bounce mechanism enable or disable: 
1 enable,O disable(bypass) 
a ll i 


DBNC_CNT5 [11:0] | R/W | 12’h032 | de-bounce counter period value setting, the one 
unit is 0.977 (1000/1024) millisecond 


6.31.4.2.15 EIC6_DBNC_CTRL 


Description: EIC6_DBNC control register 


Table 6-77 EIC6_DBNC_CTRL 
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0x0058 (reset 0x0000_4032) EIC6_DBNC_CTRL 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 


Name Reserved 


Type RO 
Reset o o o o o o (0 o o o o 0 o o o o 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FOR 
CE DB 
Name CLK | NC_ | Reserved DBNC_CNT 
_DB | EN 
NC 
Type R/W | R/W | RO R/W 
Reset 0 1 0 0 o o 0 o 0 0 1 al o o 1 0 


Table 6-78 The Description of EIC6_DBNC_CTRL 


Field Name Type | Reset Description 
Value 


FORCE_CLK_DBNC6 [15] R/W | 1’hO 1: clock of dbnc forced open; 
0: no effect 


DBNC_EN6 [14] R/W | 1’h1 de-bounce mechanism enable or disable: 
1 enable,O disable(bypass) 
a ll i 


DBNC_CNT6 [11:0] | R/W | 12’h032 | de-bounce counter period value setting, the one 
unit is 0.977 (1000/1024) millisecond 


6.31.4.2.16 EIC7_DBNC_CTRL 


Description: EIC7 control register 


Table 6-79 EIC7_DBNC_CTRL 
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0x005C (reset 0x0000_4032) EIC7_DBNC_CTRL 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 


Name Reserved 


Type RO 
Reset o o o o o o (0 o o o o 0 o o o o 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FOR 
CE DB 
Name CLK | NC_ | Reserved DBNC_CNT 
_DB | EN 
NC 
Type R/W | R/W | RO R/W 
Reset 0 1 0 0 o o 0 o 0 0 1 al o o 1 0 


Table 6-80 The Description of EIC7_DBNC_CTRL 


Field Name Type | Reset Description 
Value 


FORCE_CLK_DBNC7 [15] R/W | 1’hO 1: clock of dbnc forced open; 
0: no effect 


DBNC_EN7 [14] R/W | 1’h1 de-bounce mechanism enable or disable: 
1 enable,O disable(bypass) 
a ll i 


DBNC_CNT7 [11:0] | R/W | 12’h032 | de-bounce counter period value setting, the one 
unit is 0.977 (1000/1024) millisecond 


6.31.4.2.17 EIC_LATCH_INTEN 


Description: ElIC_LATCH interrupt enable register 


Table 6-81 EIC_LATCH_INTEN 
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0x0000 (reset 0x0000_0000) EIC_LATCH_INTEN 


Reserved 


Type 


Reserved EIC_LATCH_INTEN 


Table 6-82 The Description of EIC_LATCH_INTEN 


Field Name Type Reset Description 
Value 


LATCH_INTEN [7:0] RW 8’hO EIC_LATCH interrupt enable register: 
“1”: enable bit interrupt 
“0”: disable bit interrupt 


6.31.4.2.18 EIC_LATCH_INTRAW 
Description: ElC_LATCH raw interrupt register 


Table 6-83 EIC_LATCH_INTRAW 
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0x0004 (reset 0x0000_0000) EIC_LATCH_INTRAW 


Reserved 


Type 


Reserved EIC_LATCH_INTRAW 


Type RW 


Table 6-84 The Description of EIC_LATCH_INTRAW 


Field Name Type | Reset | Description 
Value 


I sa A 


EIC_LATCH_INTRAW [7:0] RW 8’hO EIC_LATCH raw interrupt status register: 
“1” interrupt condition met 
“0” condition not met 


6.31.4.2.19 EIC_LATCH_INTMSK 


Description: ElIC_LATCH interrupt mask register 


Table 6-85 EIC_LATCH_INTMSK 
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0x0008 (reset 0x0000_0000) EIC_LATCH_INTMSK 


Reserved 


Type 


Reserved EIC_LATCH_INTMSK 


Table 6-86 The Description of EIC_LATCH_INTMSK 


Field Name Type | Reset Description 
Value 


LATCH_INTMSK | [7:0] 8’hO EIC_LATCH interrupt mask register 
“1” Interrupt active 
“0” interrupt not active 


Note: EIC_LATCH_INTMSK = EIC_LATCH_INTEN & EIC_LATCH_INTRAW, and 
EIC_LATCH_INTMSK are connected to the set port of Latch 


6.31.4.2.20 EIC_LATCH_INTCLR 
Description: ElC_LATCH interrupt clear register 


Table 6-87 EIC_LATCH_INTCLR 
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0x000C (reset 0x0000_0000) EIC_LATCH_INTCLR 


Reserved 


Type 


Reserved EIC_LATCH_INTCLR 


Table 6-88 The Description of EIC_LATCH_INTCLR 


Field Name Type | Reset Description 
Value 


LATCH_INTCLR [7:0] WO 8’hO EIC_LATCH interrupt clear register: 
“1” clears detected interrupt. 
“0” has no effect. 


Note: EIC_LATCH_INTCLR are connected to the “clear” port of Latch, and it need disable the “set” 
port of Latch by changing EIC_LATCH_INTPOL to clear EIC_LATCH interrupt. 


6.31.4.2.21 EIC_LATCH_INTPOL 
Description: ElC_LATCH interrupt polarity register 


Table 6-89 EIC_LATCH_INTPOL 
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0x0010 (reset 0x0000_0000) EIC_LATCH_INTPOL 


Reserved 


Type 


Reserved EIC_LATCH_INTPOL 


Table 6-90 The Description of EIC_LATCH_INTPOL 


Field Name Type | Reset Description 
Value 


LATCH_INTPOL [7:0] RW 8’hO EIC_LATCH polarity register: 
“0”: high levels trigger interrupts, 
“1”: low levels trigger interrupts. 


6.31.4.2.22 EIC_LATCH_INTMODE 


Description: EIC_ LATCH interrupt mode register 


Table 6-91 EIC_LATCH_INTMODE 
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0x0014 (reset 0x0000_0000) EIC_LATCH_INTMODE 


Reserved 


Type 


Reserved EIC_LATCH_INTMODE 


Table 6-92 The Description of EIC_LATCH_INTMODE 


Field Name Type | Reset | Description 
Value 


LATCH_INTMODE | [7:0] RW 8’hO EIC_LATCH interrupt mode register: 
“1”: interrupt active without chip sleep 
“0”: interrupt active with chip sleep 


6.31.4.2.23  EIC_ASYNC_INTIE 


Description: EIC_ASYNC bits interrupt enable register 


Table 6-93 EIC_ASYNC_INTIE 
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0x0000 (reset 0x0000_0000) EIC_ASYNC_INTIE 


Reserved 


Type 


Reserved EIC_ASYNC_INTIE 


Table 6-94 The Description of EIC_ASYNC_INTIE 


Field Name Type Reset Description 
Value 


ASYNC_IE [7:0] R/W 8’hO EIC_ASYNC bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
“0” corresponding bit interrupt isn’t enabled 


6.31.4.2.24 EIC_ASYNC_INTRAW 
Description: ElC_ASYNC raw interrupt register 


Table 6-95 EIC_ASYNC_INTRAW 
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0x0004 (reset 0x0000_0000) EIC_ASYNC_INTRAW 


Reserved 


Type 


Reserved EIC_ASYNC_INTRAW 


Table 6-96 The Description of EIC_ASYNC_INTRAW 


Field Name Type | Reset | Description 
Value 


ASYNC_INTRAW [7:0] RW 8’hO EIC_ASYNC raw interrupt status register: 
“1” interrupt condition met 
“0” condition not met 


6.31.4.2.25 EIC_ASYNC_INTMSK 


Description: EIC_ASYNC interrupt mask register 


Table 6-97 EIC_ASYNC_INTMSK 
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0x0008 (reset 0x0000_0000) EIC_ASYNC_INTMSK 


Reserved 


Type 


Reserved EIC_ASYNC_INTMSK 


Table 6-98 The Description of EIC_ASYNC_INTMSK 


Field Name Type | Reset | Description 
Value 


I all 


ASYNC_INTMSK [7:0] 8’hO EIC_ASYNC interrupt mask register 
“1” Interrupt active 
“0” interrupt not active 


6.31.4.2.26 EIC_ASYNC_INTCLR 
Description: ElIC_ASYNC interrupt clear register 


Table 6-99 EIC_ASYNC_INTCLR 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1811 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC7731E Design Specification 


0x000C (reset 0x0000_0000) EIC_ASYNC_INTCLR 


Reserved 


Type 


Reserved EIC_ASYNC_INTCLR 


Table 6-100 The Description of EIC_ASYNC_INTCLR 


Field Name Type | Reset Description 
Value 


ASYNC_INTCLR [7:0] WO 8’hO EIC_ASYNC interrupt clear register: 
“1” clears detected interrupt. 
“0” has no effect. 


6.31.4.2.27 EIC_ASYNC_INTMODE 


Description: ElIC_ASYNC bits interrupt mode register 


Table 6-101 EIC_ASYNC_INTMODE 
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0x0010 (reset 0x0000_FFFF) EIC_ASYNC_INTMODE 


Reserved 


Type 


Reserved EIC_ASYNC_INTCLR 


Pe | 
Table 6-102 The Description EIC_ASYNC_INTMODE 


Field Name Type | Reset Description 
Value 


ASYNC_INTMODE [7:0] R/W | 8’hFFFF | “1” detect signals level 
“O” detect signals edge 


6.31.4.2.28 EIC_ASYNC_INTBOTH 
Description: ElIC_ASYNC bits both edges interrupt register 


Table 6-103 EIC_ASYNC_INTBOTH 
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0x0014 (reset 0x0000_0000) EIC_ASYNC_INTBOTH 


Reserved 


Type 


Reserved EIC_ASYNC_INTBOTH 


Table 6-104 The Description of EIC_ASYNC_INTBOTH 


Field Name Type | Reset | Description 
Value 


EY dl a 


ASYNC_INTBOTH [7:0] R/W | 16’hO | “1” both edges trigger an interrupt, 
“0” interrupt generation event is controlled by 
EIC_ASYNC_INTMODE 


6.31.4.2.29  EIC_ASYNC_INTPOL 
Description: ElIC_ASYNC interrupt polarity register 


Table 6-105 EIC_ASYNC_INTPOL 
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0x0018 (reset 0x0000_0000) EIC_ASYNC_INTPOL 


Reserved 


Type 


Reserved EIC_ASYNC_INTPOL 


Table 6-106 The Description of EIC_ASYNC_INTPOL 


Field Name Type | Reset Description 
Value 


ASYNC_INTPOL [7:0] RW 8’hO EIC_ASYNC polarity register: 
“1”: high levels or pos-edge trigger interrupts, 
“0”: low levels or neg-edge trigger interrupts. 


6.31.4.2.30 EIC_ASYNC_DATA 
Description: EIC_ASYNC bits data register, read only 


Table 6-107 EIC_ASYNC_DATA 
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0x001C (reset 0x0000_0000) EIC_ASYNC_DATA 


Reserved 


Type 


Reserved EIC_ASYNC_DATA 


Type 


Table 6-108 The Description of EIC_ASYNC DATA 


Field Name Type | Reset | Description 
Value 


ASYNC_DATA [7:0] pe EIC_ASYNC bits data input 


6.31.4.2.31 EIC_SYNC_INTIE 
Description: EIC_SYNC bits interrupt enable register 


Table 6-109 EIC_SYNC_INTIE 


0x0000 (reset 0x0000_0000) EIC_SYNC_INTIE 


Reserved 


Type 


Reserved EIC_SYNC_INTIE 


Table 6-110 The Description of EIC_SYNC_INTIE 
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Field Name Type Reset Description 
Value 


SYNC_IE [7:0] R/W 8’hO EIC_SYNC bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
“0” corresponding bit interrupt isn’t enabled 


6.31.4.2.32 EIC_SYNC_INTRAW 
Description: ElIC_SYNC raw interrupt register 


Table 6-111 EIC_SYNC_INTRAW 


0x0004 (reset 0x0000_0000) EIC_SYNC_INTRAW 


Reserved 


Type 


Tt ds 


hi 


Table 6-112 The Description of EIC_SYNC_INTRAW 


Field Name Type Reset Description 
Value 


SYNC_INTRAW [7:0] RW 8’hO EIC_SYNC raw interrupt status register: 
“1” interrupt condition met 
“0” condition not met 
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6.31.4.2.33 EIC_SYNC_INTMSK 
Description: EIC_SYNC_ interrupt mask register 


Table 6-113 EIC_SYNC_INTMSK 


0x0008 (reset 0x0000_0000) EIC_SYNC_INTMSK 


Reserved 


Type 


—_ |.  . . .... |¢édiirz_z,-L ES 


Table 6-114 The Description of EIC_SYNC_INTMSK 


Field Name Type | Reset | Description 
Value 


=e 


SYNC_INTMSK [7:0] 8’hO EIC_SYNC interrupt mask register 
“1” Interrupt active 
“0” interrupt not active 


6.31.4.2.34 EIC_SYNC_INTCLR 
Description: ElIC_SYNC interrupt clear register 


Table 6-115 EIC_SYNC_INTCLR 
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0x000C (reset 0x0000_0000) EIC_SYNC_INTCLR 


Reserved 


Type 


Reserved EIC_SYNC_INTCLR 


Table 6-116 The Description of EIC_SYNC_INTCLR 


Field Name Type Reset Description 
Value 


SYNC_INTCLR [7:0] WO 8’hO EIC_SYNC interrupt clear register: 
“1” clears detected interrupt. 
“0” has no effect. 


6.31.4.2.35 EIC_SYNC_INTMODE 


Description: EIC_SYNC bits interrupt mode register 


Table 6-117 EIC_SYNC_INTMODE 
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0x0010 (reset 0x0000_FFFF) EIC_SYNC_INTMODE 


Reserved 


Type 


Reserved EIC_SYNC_INTCLR 


W =< ë | 
Table 6-118 The Description of EIC_SYNC INTMODE 


Field Name Type | Reset Description 
Value 


SYNC_INTMODE [7:0] R/W | 8’hFFFF | “1” detect signals level 
“0” detect signals edge 


6.31.4.2.36 EIC_SYNC_INTBOTH 
Description: ElIC_SYNC bits both edges interrupt register 


Table 6-119 EIC_SYNC_INTBOTH 
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0x0014 (reset 0x0000_0000) EIC_SYNC_INTBOTH 


Reserved 


Type 


Reserved EIC_SYNC_INTBOTH 


Table 6-120 The Description of EIC_ SYNC_INTBOTH 


Field Name Type | Reset | Description 
Value 


I dl a 


SYNC_INTBOTH [7:0] R/W | 16’hO | “1” both edges trigger an interrupt, 
“0” interrupt generation event is controlled by 
EIC_SYNC_INTMODE 


6.31.4.2.37 EIC_SYNC_INTPOL 
Description: ElIC_SYNC interrupt polarity register 


Table 6-121 EIC_SYNC_INTPOL 
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0x0018 (reset 0x0000_0000) EIC_SYNC_INTPOL 


Reserved 


Type 


Reserved EIC_SYNC_INTPOL 


Table 6-122 The Description of EIC_SYNC_INTPOL 


Field Name Type Reset Description 
Value 


SYNC_INTPOL [7:0] RW 8’hO EIC_SYNC polarity register: 
“1”: high levels or pos-edge trigger interrupts, 
“0”: low levels or neg-edge trigger interrupts. 


6.31.4.2.38 EIC_SYNC_DATA 


Description: EIC_SYNC bits data register, read only 


Table 6-123 EIC_SYNC_DATA 
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0x001C (reset 0x0000_0000) EIC_SYNC_DATA 


Reserved 


Type 


Reserved EIC_SYNC_DATA 


Table 6-124 The Description of EIC_SYNC_DATA 


Field Name Type Reset Description 
Value 


SYNC_DATA [7:0] cea a EIC_SYNC bits data input 


6.31.5 Application Notes 


6.31.5.1 Programming Model 
For EIC_DBNC sub-module, software needs to adopt corresponding steps as follows: 


When system resets, EIC_DBNC module is also under the reset status and cannot capture the 
EIC_DBNC input signals. At the process of system initialization, ARM needs to configure the 
EIC_DBNC input signal detecting conditions, such as ‘1’/’0’ detection, read INT status registers 
and write EIC_DBNC_IC to clear the EIC_DBNC INTs. Then, if necessary, ARM sends a 
trig_start pulse to commence one EIC signal detection process. Before system enters deep- 
sleep mode or closes PCLK, it ought to assure that EIC_DBNC INT has been enabled and 
cleared and system has sent out active trig start pulse. 


After receiving the trig_start pulse, EIC_DBNC module starts the process of EIC_DBNC signal 
detection. If EIC captures one stable input signal, it will send an INT to ARM, shut off the clock 
of debounce circuit automatically and wait for next trig_start pulse. 


When ARM receives the EIC_DBNC INT again, it enters INT process flow. And if EIC input 
condition changes, ARM needs to configure those detecting condition registers again. Then, if 
necessary, ARM sends a trig_start pulse again to commence a new EIC_DBNC signal detection 
process. 


Step 1 to step 3 cycles. 


For the debounce bypass mode, ARM can receive INT without the need of sending trig_start 
pulse. 
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6.31.5.2 Programming Notes 


The register, EIC_DBNC_IEV, is used to set the input signal constraints for INT trigger. 
EIC_DBNC_INT comes from EIC_DBNC_MIS, which EIC_DBNC_MIS is equal to EIC_DBNC_IE & 
EIC_DBNC_RIS. So, if it needs to get some EIC_DBNC’ INT, the EIC_DBNC_IE should be 
unmasked. And if ARM has received one EIC_DBNC INT, it maybe need to mask the 
corresponding bit of EIC_DBNC_IE to avoid to received the same INT, and set corresponding 
bits 1 to of EIC_DBNC_IC. 

To quit EIC_DBNC FSM correctly, it needs 2 or 3 additional milliseconds. So it needs consider 
the additional time for exact debounce period. 


6.32 SIM Card Interface 


Base Addr Range Addr Map Description 


0x7110_0000 ~ 0x711F_FFFF SIMO 


6.32.1 Overview 
SIM: Subscriber Identity Module 


The SIM card interface is implemented according to GSM SIM card standard and 
conformed to ISO7816. It only supports protocol type T = 0 asynchronous half duplex 
character transmission mode. The SIM card interface is used to transfer data to/from a 


SIM card in an asynchronous fashion in half duplex mode through a bi-directional I/O pin. 


6.32.2 Features 
@ Programmable generation of clock to SIM card 
@ Programmable transmission baud rate 
@® Support for T = 0 asynchronous protocol type 
@ Character transmitting and receiving with one 64 byte Tx FIFO and one 64 byte Rx 
FIFO 
@ = Parity checking and error handling 
@ Transmission and receiving in DMA mode 
@ Retransmission after detecting parity error 
© Support different interrupt modes 
© Support timer function 
6.32.3 Signal Description 


V1.0 


Table 6-125 Signal Description 
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SIM_PE Output Internal Used to power up / down SIM card 
SIM_RST Output PAD Used to reset SIM card 


SIM_CLK Output PAD Used to supply clock for SIM card 


SIMCLK 


PRESETn 
|< 


SIMRST PSELSIM 


PENABLE 


a j 


t PWRITE 


PADDR 
3:0 


SIM Controller 


PRDATA 
31:0 


PWDATA 
15:0 


Figure 6-123 SIM Interface Signals 


SIM card interface signals are compliant with ISO7816-2 standard where each signal connects to the 
corresponding SIM card pins listed as the table. 


Table 6-126 SIM Card Pin List 


C1 : Vcc =5V C5 : Gnd 
C6 : Vpp 


C7 : I/O 


APB bus is used to configure and control the SIM card controller. 
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Figure 6-124 SIM Card Pin List 


6.32.4 Function Description 


6.32.4.1 SIM Coniroller Interface Block Diagram 
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Figure 6-125 SIM Controller Interface Block Diagram 
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6.32.4.2 New hot plug function schematic 
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Figure 6-126 New hot plug function schematic 


6.32.4.3 SIM Clock and Baud Rate Control 


The SIM card clock is generated and sent from the SIM card controller to the SIM card. The 
SIM_CTL1 register bits [10:8] decide the generated SIM clock frequency. 


Table 6-127 SIM Clock and Baud Rate 


ZO o ë MUo 
COo n Moa S 
pCi lock 


Pm tock 18 
OOo a MUo 
[8m stock 64 
Pn cto 128 


The baud rate that the SIM card controller uses in Tx and Rx is controlled through programming 
SIM_CLK_DVD register. 


The clock output to the SIM card needs to match the baud rate that the SIM card controller uses so 
that the Rx and Tx can be done correctly. 
6.32.4.4 Resource 
Memory: 
TX FIFO: 264X8 
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RX FIFO: 264X8 


6.32.4.5 SIM Coniroller Operations Procedure 


The SIM interface device and the SIM card shall be conducted through the following consecutive 
operations: 


Connection and activation of the contacts by the interface device 
Deactivation of the contacts by the interface device 


Reset of the card 


Subsequent information exchange between the card and the interface device 


6.32.4.5.1 Activation and Deactivation of the contacts 


The SIM card shall not be activated until the contacts are connected to the interface device to avoid 
possible damage to any SIM card meeting these standards. 


The activation of the contacts by the SIM interface device shall consist of the following consecutive 
operations: 


RST is in state L. 
VCC shall be powered. 


I/O in the interface device shall be put in reception mode. 


CLK shall be provided with a suitable and stable clock. 


Sh? ha ! i t 


~ tp | 
te: Undefined — ,<200clk t, =400clk_400clk <t.<40000cIk 
Activation Deactivation 


Figure 6-127 Activation and Deactivation Timing Sequence 


The SIM card controller is implemented with the some modules; the activation/deactivation control 
module controls the activation/deactivation sequence of the SIM interface. 


After sending an activate command (writing 1 to SIM_CTLO register bit 11), the activation sequence 
will be sent to the SIM card. 


The following are brief list of commands for the activation functions. 


@ Program active_deactiva_en bit to 1 to enable activation function. 
© Program do_act bit to 1 to start activation sequence. 


When information-exchanging is terminated or aborted (unresponsive card or detection of card 
removal), the electrical contacts should be deactivated. 


The deactivation by the interface device shall consist of the following consecutive operations: 
@® State Lon RST 
@® State Lon CLK 
@ State Aonl/O 
@ VCC inactive 
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Software program do-deact bit to 1 to begin deactivation sequence. 


6.32.4.5.2 Reset of the Card 


A card reset is initiated by the interface device, whereupon the card shall respond with an Answer to 
Reset. 


By the end of the activation of the contacts (RST is in L, VCC powered and stable, I/O in reception 
mode in the interface device, CLK provided suitable and stable clock), the card answering 
asynchronously is ready for reset. 


The clock signal is applied to CLK at time TO. The I/O line shall be to state Z within 200 clock cycles of 
the clock signal (t2) being applied to CLK (time t2 TO). 


The internal reset takes effect a few clock cycles after reset. Answer to Reset on I/O shall begin 
between 400 and 40,000 clock cycles (t1) after the clock signal applied to CLK (time t1 after TO). 


If the answer to Reset does not begin within 40,000 clock cycles (t3) with RST in state H (t3 after T1), 
the signal on RST shall be returned to state L (at time T2) and the contacts shall be deactivated by the 
interface device. 


RST 


VO (AL) Answer 
1O (SH) 
Ty T, Tə 
400clk <t, <40000cik 
AL: Asynchronous Reset t <200clk 
SH: Syncronous Reset a >400clk 
Figure 6-128 Answer to Reset Sequence 

NOTES: 


The internal state of the card is assumed undefined before reset. Therefore, the design of the card has 
to avoid improper operations. 


In order to continue the dialogue with the card, RST shall be maintained in the state where an answer 
occurs on I/O. 


Reset of a card can be initiated by the interface device at its discretion at any time. 


Interface devices may support one or more of these types of reset behavior. The priority of testing for 
asynchronous or synchronous cards is not defined in the standard. 


6.32.4.5.3 Subsequent information exchange between the card and the interface device 


6.32.4.5.3.1 Character frame 
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For asynchronous transmission type, the character of frame during answer to reset is like in the 
following diagram. 


Start Bit Parity Bit Next 
Start Bit 


<8 bit data 


<———(n+0.2) etu-———> 


Figure 6-129 The Character of Frame 
A character consists of ten consecutive bits: 
@ = Astart bit in state A; 
© Eight bits of information, designated BO to B7 and conveying a data byte; 
© A tenth bit bi used for even parity checking. 


At the SIM interface, a data byte consists of 8 bits Bọ ~ B7, from the least significant bit (LSB, Bo) to the 
most significant bit (MSB, B7) 


6.32.4.5.3.2 T =0, Asynchronous Half Duplex Character Transmission Protocol 


The following diagram shows the byte transmission frame structure. 


without parity error 


TSE fee 


with parity error 


TTT Psi 


Figure 6-130 T=0 Byte Transmission Diagram 


The interface device transmits a header over five successive bytes designated CLA, INS, A1, A2; L. 
CLA is an instruction class. The value FF is reserved for PTS. 


INS is an instruction code in the instruction class. The instruction code is valid only if the least 
significant bit is 0, and the most significant half byte is neither 6 nor 9. P1, P2 are a reference (e.g., an 
address) completing the instruction cod.P3 codes the number n of data bytes (D1... Dn) which are to 
be transmitted during the command. The direction of movement of these data is a function of the 
instruction. In an outgoing data transfer command, P3 = 0 introduces a 256 byte data transfer from the 
card. In an incoming data transfer command, P3 = 0 introduces no transfer of data. All remaining 
encoding possibilities for the header are specified in |SO7816. 


6.32.4.5.3.3 SIM Data Tx and Rx 


The Tx will start when the tx_enable is 1, there is data in the FIFO and the last Rx is completed. The 
tx_int_mark sets the condition under which the tx_int will happen. When the data entry in the tx_fifo is 
less than tx_int mark, tx_empty int will be set. 
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The Rx will start when the rx_enable is 1, when the last Tx is done and there is data coming in from 
the data input. The rx_int_mark sets the condition under which the rx_int will happen. When the data 
entry in the rx_fifo is greater than rx_int mark, rx_full int will be set. 


The bit_convention register decides MSB and LSB in the Tx/Rx serial data, logic_level register 
decides if high electrical level represents logic 1 in Tx/Rx serial data, and odd_parity register bit 
decides if using odd or even parity in Tx/Rx data. 


In the SIM interface module, a timer is also designed to check if the receive portion is idle for a certain 
period of time and generate an interrupt when it happens. The watch_dog_count_limit register defines 
the idle period in data bit streaming. Watch_dog_repeat_en register decides if the timer starts right 
after the interrupt is acknowledged (the interrupt is cleared). Writing 1 to watch_dog_trigger starts the 
timer counting. Any activity in the Rx portion will reset the timer counting. 


6.32.4.5.3.4 Rx/Tx Control 


The Rx/Tx control module controls the transmitting and receiving data to/from the SIM card. The SIM 
card controller receives/transmits data according to the data-level and bit ordering that are specified in 
the Logic_level (bit 1) and Bit_convention (bit 0) bits in the SIM_CTLO register. The data format is: 10 
bits per character, 1 start bit + 8 data bits + 1 parity bit. 


The SIM card controller includes a 16 byte Tx FIFO for data transmission. It uses a pointer to monitor 
the number of data in the Tx FIFO that have not yet been transmitted. The MCU can access the 
pointer by reading the SIM_STS1 register bits 4 to bit 0. 


The SIM card controller also uses a configurable Tx interrupt threshold that can be configured by 
writing to the SIM_CTL1 register bits 4 to 7. This field specifies the number of empty characters that 
should be available in the Tx FIFO before issuing an interrupt. Whenever the number of empty 
characters exceeds this value, an interrupt is generated to the MCU. This interrupt is automatically 
cleared when the number of empty bytes in the Tx FIFO equals to or falls below the specified Tx 
interrupt threshold value. 


The SIM card controller also includes a 16 byte Rx FIFO for data receiving. It uses a pointer to monitor 
the number of bytes in the Rx FIFO that have not yet been read by the MCU. The MCU reads the 
SIM_STS1 register bits 0 to 4 to access the pointer. 


The SIM card controller also uses a configurable Rx interrupt threshold that can be configured by 
writing to the SIM_CTL1 register bits 0 to 3. This field specifies the number of unread data that should 
be available in the Rx FIFO before issuing an interrupt. Whenever the number of unread data exceeds 
this value, an interrupt is generated to the MCU. This interrupt is automatically cleared when the 
number of unread data in the Rx FIFO equals to or falls below the specified Rx interrupt threshold 
value. 


6.32.4.5.3.5 Retransmission 


The SIM card controller supports retransmission upon detecting an error condition. The SIM card 
controller checks the I/O line from the SIM card 11 bits after the start bit leading edge. If the detected 
I/O is a zero (error ACK), it assumes an error occurred and retransmits the byte. If the error ACK 
signal is repeated for the programmable number of times specified in the SIM_SEH register, The SIM 
card interface sets the bad Tx parity error bit in the status register (SIM_STSO bit 3) and issues an 
interrupt. 


For the transmission from the SIM card controller to the SIM card, when the SIM card controller 
detects a parity error following the transmission of a data byte, it performs the following sequence: 


@ The SIM card interface retransmits the data. 


@ ifthe retransmission succeeds, it ignores the initial failure. 
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© ifthe retransmission fails for the number of times specified in the programmable 
SIM_SEH register, the SIM card interface sets the bad parity bit interrupt the 
SIM_STSO register, issues an interrupt to the MCU, and stops retransmission of the 
byte. 


6.32.4.6 SIM Power Supply 
VSIM is the power supply to the SIM card. During the activation/deactivation process, 
VSIM output is automatically controlled. The on/off of VSIM can also be controlled by 
directly programming the SIM_CTLO register bit 7. 


6.32.4.7 Unresponsive Card Detection 


The SIM interface can detect an unresponsive card by means of a watchdog timer function, which 
determines the maximum allowable time that a data byte should take to arrive from the SIM card. The 
MCU can configure the watchdog timer by programming the SIM_WDT register. The watchdog timer 
can function in two modes: auto mode and single mode. In the auto mode, the watchdog timer is 
continuously enabled. In the single mode, the watchdog timer disables itself when a data byte is 
received from the card, or after it has timed out. 


6.32.4.8 SIM Interface Watchdog 
There are two separate watchdogs in SIM card module. 
© One watchdog is used to report Rx idle for a preprogrammed time. 


@ The other watchdog is for time out when RX retransmission is on error. 


6.32.4.9 Hot Remove Protect and Battery Remove Protect 


The sim card should be powered down in a controlled and predefined manner. The PMIC will alert the 
sim ip when a battery is removed, so that the sim card can be deactivated while the system is still 
powered by capacitors. When a sim card removal is initiated, it should be deactivated before it is 
completely removed. 


Alarm and deactivation are based on hardware, no software intervention is required. 


32k 
simcard det L >~ ~| Double synch debounce 
— Double synch =s PCLK 
1 > ) simcard_rm 
œ Double synch > 
batdet_rm 


sim pre default 


bat_pre_ default 


battery det [> Double synch } 


6.32.4.10 ETU Timer 


This SIM card controller support timer function. The timer use ETU as smallest counting unit. The 
timer support period mode and one time mode. 
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Period mode űć | 0 | | | | > 


One time mode -}—____> 


Controller ETU time 


6.32.5 Protocol Mode 
In normal case, the simcard is in PROT_MODE 0. 


To avoid the frequently simcard interrupt when the water mark set to 1, an hardware accelerator is 
added to do some protocol process. The process is based on the attribute of the command and data 
send and received. 


The simcard working senses is as following. 


6.32.5.1 ACK / NACK (PROT_MODE 1) 
In this case, the process flow of simcard control as: 


1. send command to simcard 

2. receive ACK/NACK from simcard (not must) 

3. send data to simcard (not must) 

4. receive ACK/NACK from simcard (not must) 

5. receive data from simcard 

Note: the item 2/3/4 are not must all, but it must has one of them, and it must need one ACK or NACK. 


The commands satisfy the rule are SELECT, UPDATE Binary, Update Record, Seek, Increase, Verify, 
Change, Disable, Enable, Unblock, Authenticate, Terminal Profile, Envelop, Terminal Response. 


6.32.5.1.1 ACK only when send data 
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Command 
| cua | ms | P1 | P2 | P3 | 


NULL | (Not Must) 


Controlor 
Sim Card 


All residual data are send 


DATA | DATA | =- DATA | DATA 


Response data 


DATA | DATA | + + DATA | DATA 


6.32.5.1.2 NACK only when send data 


Command 
CLA INS P1 P2 P3 


NULL | (Not Must) 


DATA | 1 byte only 


NULL | (Not Must) 


Controlor 
Sim Card 


DATA | 1 byte only 


Repeat until last 1 byte 


DATA | 1 byte only 


Response data 


DATA | DATA] + + DATA | DATA 


6.32.5.1.3 ACK / NACK when send data 
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Command 


CLA | INS Pl P2 


P3 


NULL | (Not Must) 


DATA | 1 byte only 


Controlor 


Repeat some NACK response 


NULL | (Not Must) 


ACK 


All residual data are send 


DATA | DATA | -- + DATA 


DATA 
Response data 
DATA | DATA | e DATA | DATA 


6.32.5.1.4 ACK when receive data 


Sim Card 


SC7731E Design Specification 


In this case, there are no data need send but just command. The received data should followed the 


The commands satisfy the rules are as STATUS, READ BINARY, READ RECORD, GET RESPONSE, and 


ACK signal 
FETCH 
Command 

fa CLA | INS Pl P2 P3 = 

© I 

7S. 5 

c= Response data E 

5 a 

9 NULLINULL| -- | ACK |DATA| -- DATA 

6.32.5.2 No ACK / NACK (PROT_MODE 2) 


In this case, there are no data need send but just command. The received data has no ACK signal but 


just some NULL signals. 


The commands satisfy the rules are as INVALIDTE, REHABILITATE 


V1.0 
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Controlor 


V1.0 
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Command 


CLA | INS Pl P2 P3 


< 


Response data 


Sim Card 


NULLINULL| - |DATAIDATA| --- [DATA 


6.32.5.3 


SoftReset 


6.32.6 


6.32.6.1 


Prot State Machine 


CO = prot_start & tx_en & mode_valid 
Cl =cmd_over & model 

C2 =cmd_over & mode2 

C3 = recv_nack 

C4 = recv_ack 

C5 = send_one_dat_over 

C6 = send_all_dat_over 

C7 = send_all_dat_over 

C8 = send_all_dat_over 

C9 = ~tx_en | recv_timeout 

At any moment, once the softreset is 
coming, it enters to IDLE state. 


Control Registers 


Memory map 


Offset 


Address 


Description 


0x0000 SIM_TX SIM card transmit register 


0x0004 SIM_RX SIM card receiver register 
0x0008 SIM_STSO SIM card status register 0 
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a mn 
Address 
0x0028 SIM_TGC SIM card turnaround guard control 


0x0044 SIM_CTL3 SIM card control register 3 


0x0048 SIM_HDDEA SIM Card Hardware Deactive eee | 


Ox004c~ Reserved 
=| 
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a o 
Address 
Timer2 load value 


o 


6.32.6.2 Register Descriptions 


6.32.6.2.1 SIM_TX Registers 
Description: SIM card transmit register 


0x0000 Transmit Buffer register(Reset 0x0000) SIM_TX 
B 


Type 


Reserved SIM_TX 


Type wo 


24’hO Reserved 
Writing to this reg will send 
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data to Tx FIFO and then the 
data get transmitted 


6.32.6.2.2 SIM_RX Registers 
Description: SIM card receiver register 


0x0004 Receive Buffer register (Reset 0x0000) re 
Be a 


Type 


Z6=™mlCt i‘ ‘(‘C‘ C ‘ ‘ yN 


Type 


24’hO Reserved 
Read from this address retrieve 
data from Rx FIFO 
6.32.6.2.3 SIM_STSO Registers 


Description: SIM card status registers 0 
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0x0008 SIM Card Status Registers (Reset 0x0003) SIM_STSO 


Reserved 


Type 


Value 
a Ore _ 
e e J dll a 
ba El halide 


1’hO Prot RX received timeout 
PROT_RXRCV_TIMEOUT_STS [13] . 
interrupt status 
1’hO Prot receive data end 
PROT_RECV_DAT_END_STS [12] : 
interrupt status 


lo I ol il hs 
a ee 
S 
e 


Status bit for early answer 
EARLY_ATR_STS [7] 1’hO 
to reset 


a A cA cn 
RX_GUARD_ERR_STS Status the RX guard error 
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URSP_CARD_STS rr ae ae Status bit for unresp_card 


Status bit for 
TX_PRT_ERR_STS [3] 1’hO ; 
tx_parity_error 


Status bit for 
RX_PRT_ERR_STS [2] 1’hO 

rx_parity_error 
TX_EPT_STS a ae ae Status bit for Tx empty int 
RX_FULL_STS ee ee Status bit for Rx full int 


Note: The SIM_INT_M (0x0030) register is the masked status. 


6.32.6.2.4 SIM_STS1 Registers 
Description: SIM card status registers 1 


0x000C SIM Card Status Registers (Reset 0x0000) SIM_STS1 


Reserved 


Type 


SIM_ 
DEAC ACTI SIM_ 
ACTI 
TIVE VE_O DAT Reserved 


aa 


DEACTIVE_ON [14] e Busy in deactivation process 


Activation status, 1: activated; 
SIM_ACT_ST [12] T’hO ; 
0: not activated. 
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SIM_DATA [11] a Reflect of sim data io pin 


6.32.6.2.5 SIM_IE Registers 


Description: SIM card interrupt enable 


0x0010 SIM Card Interrupt Enable (Reset 0x0000) 


Reserved 


Type 


R/W R/W R/W R/W R/W R/W R/W R/W R/W 


Field Name Bit R/W Reset Description 

SS a 
Qe eet 
SOS ee T e 


R/W 1’hO Prot RX received timeout 
PROT_RXRCV_TIMEOUT_IE [13] : 
interrupt enable 
R/W 1’hO Prot receive data end 
PROT_RECV_DAT_END_IE [12] 
interrupt enable 


RX_OVERRUN_IE [11] RX over run enable 
TX_OVERRUN_IE [10] TX over run enable 
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RX_TOUT_IE ef R/W Enable bit for Rx time out 
ACT_DONE_IE m R/W Enable bit for active done 


Enable bit for early answer 
EARLY_ATR_IE [7] 
to reset 


DUMMY GI R/W DUMMY 
RX_GUARD_ERR_IE [5] R/W Enable the RX guard error 


URSP_CARD_IE Ca R/W Enable bit for unresp_card 


Enable bit for 


TX_PRT_ERR_IE 
tx_parity_error 


Enable bit for 
rx_parity_error 


TX_EPT_IE [1] Enable bit for Tx empty int 
RX_FULL_IE | R/W Enable bit for Rx full int 


RX_PRT_ERR_IE 


6.32.6.2.6 SIM_ICLR Registers 
Description: SIM card interrupt clear 
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0x0014 SIM Card Interrupt Clear (Reset 0x0000) SIM_ICLR 


Reserved 


. i ; 


Field Name Bit R/W Reset Description 
Value 


WC 1’hO Prot RX received timeout 
PROT _RXRCV_TIMEOUT_CLR [13] . 
interrupt clear 
WC 1’hO Prot receive data end 
PROT _RECV_DAT_END_CLR [12] , 
interrupt clear 


ae ee | 
a al al all tail 


Clear bit for early answer to 
EARLY_ATR_CLR [7] WC T’hO ‘ 
rese 


a 
i lalla al 
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RX_PRT_ERR_CLR Clear bit for rx_parity_error 
TX_EPT_CLR Clear bit for Tx empty int 


RX_FULL_CLR rr a ae Clear bit for Rx full int 


6.32.6.2.7 SIM_CTLO Registers 
Description: SIM card control registers O 


0x0018 SIM Card Control Registers 0 (Reset 0x8003) SIM_CTLO 


Reserved 


Type 


a D 
TX_FI LOGI BIT_ 
Rese TX_E RX_E Rese SIM_ PBAC 
DEAC DEAC FO_R IFO C_LE 
rved ACT rved RST 
T_EN RST 
ODE 


Force the Tx data to low logic 
TX_DOUT_LOW [15] R/W T’h1 level 
evel. 


Enable the active/deactive 
ACT_DEACT_EN [13] R/W T’h1 
procedure 
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a a a 


Enable the Power supply to 
POWER_EN R/W 1’hO , 
sim card 


TX_FIFO_RST Reset the Tx FIFO 
RX_FIFO_RST Reset the Rx FIFO 


Transmit data looped back to 
LOOPBACK_MODE 


receive: 
0: Even Parity 


1: Odd Parity 


0: high logic level represent 
“g” 

T’h1 
1: high logic level represent 


a aa 
a ae 


6.32.6.2.8 SIM_CTL1 Registers 
Description: SIM card control registers 1 


be ni 
Bit convention: 
0: MSB (bit 7) transmitted first 


1: LSB (bit O) transmitted first 
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0x001C SIM Card Control Register 1 (Reset 0xC000) SIM_CTL1 


Reserved 


Type 


PE 1 
ileal AD_SPD_CTRL Bia CLK_MODE Reserved = WDAT_SWT RDAT_SWT 


a RO R/W R/W 


Field Name Bit R/W Reset Description 
Value 


a the speed of the 
AD_SPEED_CTL [15:13] active/deactive sequence. 
0: slowest, 7: fastest. 


SimCard inner clock polarity 
when the sim clk is stopped. 
Note: 

CLK_PL_INNER [12] R/W T’hO 
When SIM_CLK_PL_SEL =0, this 
register is invalid, and the 
polarity are set by the global 
register outside the controller. 


CLK_EN [11] Enable for the sim clk output 


Select the sim clk speed. The 
sim CLK is divided 
CLK_MODE [10:8] R/W 3’hO From the ARM bus clock: 
0: ARM CLK/2 
1: ARM CLK/4 
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: ARM CLK/8 

: ARM CLK/16 
: ARM CLK/32 

: ARM CLK/64 
: ARM CLK/128 


: ARM CLK/256 


SimCard clock polarity selection. 

0: Select outer polarity 
CLK_PL_SEL selection. 

1: Select inner polarity selection 

(SIM_CLK_PL_INNER) 


Write data switch 

2’b00: SIM_TX = WDAT[7:0]; 
WDAT_SWT : 2’b01: SIM_TX = WDAT[31:24] 

2’b10: SIM_TX = WDAT[23:16] 

2’b11: Reserved 


Read data switch 
2’b00: 
RDOUT = {24’h0, SIM_RX} 
2’b01: 

RDAT_SWT : 
RDOUT = {SIM_RX, 24’h0} 
2’b10: 
RDOUT={8’h0,SIM_RX, 16’h0 } 
2’b11: Reserved 


6.32.6.2.9 SIM_RX_CK_DVD Registers 
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Description: SIM card RX clock divider control 


0x0020 SIM Card RX Clock Divider Control (Reset 0x1740) SIM_RX_CK_DVD 


Reserved 


Type 


SIM_RX_CLK_DIV 


Type R/W 


Reserved 


Clock divider bit 0 to 15 for 
SIM_RX_CK_DIV : 16’h1740 receiving data. It should 
be >10. 


6.32.6.2.10SIM_SEH Registers 
Description: SIM card retransmit control 
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0x0024 SIM Card Retransmit Control (Reset 0x0000) 


Reserved 


Type 


DMA DMA 
Rese Rese Rese 
TX_ETU_SEL TX_RETRX_LMT RX_RETRX_LMT 
rved rved rved 


Ball 


Select the Tx etu divider: 

0x111: the Tx etu is decided by 

sim_tx_clock_divider at 
TX_ETU_SEL [15:13] R/W 3’hO on = 

address 0x0034 

Others: the Tx etu is the same 

as Rx etu. 


ee a E 
ene 
a rr) 


6.32.6.2.11SIM_TGC Registers 
Description: SIM card turnaround guard control 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1850 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


0x0028 SIM Card Turnaround Guard Control (Reset 0x3030) SIM_TGC 
Ba 


Type 


TGC_TIME GUARD_TIME 


Type R/W R/W 


Times in bit unit between the 
TGC_TIME [15:8] R/W 8’h30 

Rx and Tx. It should be >3. 

Times in bit unit between the 
GUARD_TIME [7:0] R/W 8’h30 consecutive byte during data 

transmission to the SIM card. 


6.32.6.2.12SIM_WDT Registers 
Description: SIM card watchdog control 
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0x002C SIM Card Watchdog Control (Reset 0x0803) SIM_WDT 


Reserved 


Type 


pe WDOG_CNT_LMT 


ea 


Watch dog timer limit for Rx 
WDOG_CNT_LMT [15:2] R/W 14’h200 retransmit watch dog 

Unit is etu. 

Enable the Rx retransmit watch 

dog timer. This timer watches 

when Rx re-transition is 
WDOG_RTX_TOUT_EN [1] R/W ’h1 happening and it will flag the 

unresponsive card int when the 

data from the sim card is time 

out (no data comes back) 

ae 


Enable the Rx time out watch 
WDOG_RX_TOUT_EN d 
og 


6.32.6.2.13SIM_INT_M Registers 
Description: SIM card interrupt mask 
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Description: SIM card interrupt enable 


0x0030 SIM Card Interrupt Mask (Reset 0x0000) SIM_INT_M 


Reserved 


Type 


RO 


Field Name Bit R/W Reset Description 
Value 


TIME_INT_MSK [15] m Timer interrupt masked 


1’hO Prot RX received timeout 
PROT_RXRCV_TIMEOUT_MSK [13] . 
interrupt masked 
1’hO Prot receive data end 
PROT_RECV_DAT_END_MSK [12] ; 
interrupt masked 


ee ee 
ee 
a e 
ae A I al barn 


Masked bit for early 
EARLY_ATR_MSK [7] T’hO 
answer to reset 


I 
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RX_GUARD_ERR_MSK [5] ee 1’hO Masked the RX guard error 
URSP_CARD_MSK a 1’hO Masked bit for unresp_card 


Masked bit for 
tx_parity_error 


TX_PRT_ERR_MSK [3] 1’hO 


Masked bit for 
rx_parity_error 


TX_EPT_MSK [1] re | 1’hO Masked bit for Tx empty int 
RX_FULL_MSK a ae 1’hO Masked bit for Rx full int 


6.32.6.2.14SIM_TX_CK_DVD Registers 
Description: SIM card TX clock divider control 


0x0034 SIM Card TX Clock Divider Control (Reset 0x1740) SIM_TX_CK_DVD 


RX_PRT_ERR_MSK [2] 1’hO 


Reserved 


Type 


SIM_TX_CLK_DIV 


Type R/W 


16’hO Reserved 


Clock divider bit O to 15 for Tx 


SIM_TX_CK_DIV : 16’h1740 
a data. It should be >10. 


6.32.6.2.15SIM_WDT1 Registers 
Description: SIM card watchdog control 1 
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0x0038 SIM Card Watchdog Control 1(Reset 0x0200) SIM_WDT1 


Reserved 


Type 


le 


Type R/W 


Watch dog count limit for Rx 
SIM_WDT1 [13:0] R/W 14’h200 time out. 
Unit is etu. 


6.32.6.2.16SIM_CTL2 Registers 
Description: SIM card control 2 


0x003C SIM Card Control 2(Reset 0x0100) SIM_CTL2 


Reserved 


Type 


Reserved RX_INT_MARK 


Type R/W 
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RX_INT_MARK eo ee | 9’h100 Receive_Int_WaterMark 


6.32.6.2.17SIM_CTL2_S Registers 
Description: SIM card second control 2 


0x0040 SIM Card Second Control 2(Reset 0x0000) SIM_CTL2_S 
B 


Type 


k o NSO 


Type R/W 


TX_INT_MARK Ee e 9’h000 Transmit_Int_WaterMark 


6.32.6.2.18SIM_CTL3 Registers 
Description: SIM card control 2 
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0x0044 SIM Card Control 2(Reset 0x0000) SIM_CTL2 


Reserved 


Type 


Reserved DATA_PH_CNT 


Type R/W 


, Clear pad_out_ok to 1’b0 
PAD_OUT_OK_CLR [10] WC 1’hO peas , 
when it is high active 
} Set pad_out_ok to 1’b1 when it 
PAD_OUT_OK_SET WC 1’hO ee f 
is high active 


Data line pull high counter at 

the end of the OE end. 

The unit is APB clock. 
DATA_PH_CNT [2:0] R/W 5’ho : 

0, no pull high (legacy) 

1, pull high 1 clock 


6.32.6.2.19SIM_HDDEA 


0x00000048 SIM Card Hardware Deactive Registers(0x00002004) 


else ea ee ee A 
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simdet_dbnc_thd 


SIM Card Hardware Deactive Registers 


Field Name Type | Set/Cle | Reset Description 
ar 
Value 


ee [31: 
it 


power_sim_off_in2 [13] NA The si power_sim_off 
signal from sim_aon_top 


[ees | _dea_sig PL S sim card or poe ns | removal 


Se e e e a 


Micia A dbnc_en [11] sim card detect debounce enable 
card 


aiana a< DA iD iai a o i oa 
simdet-dbnc_thd ELILT ee sim card detect debounce threshold 


6.32.6.2.20SIM_PROTO Registers 
Description: SIM card Prot registers 0 
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0x0050 SIM Card Prot Registers 0 (Reset 0x0010) 


Reserved 


Type 


SC7731E Design Specification 


SIM_PROTO 


Reserved 


Type RO 


PROT_MODE 


R/W R/W WO wo 


— 


E l 


o 


Received timer enable, it is 
based on unit ETU, not unit 
clock. 


Protocol mode 
2’b00: Normal mode 


2’b01: Has “ACK” or “NACK” 
as response, the data will 
come after the response. 


2’b10: No “ACK” or “NACK”, 
data will come soon after the 
commands are sent. 


2’b11: Reserved 
Prot soft reset. 


It is auto clear to O soon after 
software write it to 0. 
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It is recommend that in every 
process, write this bit before 
PROT_START, but not writes 
them at the same time. 


Prot start signal. 

Software writes 1 to start the 
PROT_START WO T’bO protocol mode. 

It is auto clear to 0 soon after 

write 1 to it. 


6.32.6.2.21SIM_PROT1 Registers 
Description: SIM card Prot registers 1 


0x0054 SIM Card Prot Registers 1 (Reset 0x60A4) SIM_PROT1 
BS 


Type 


Koc T a a (cic 


Type R/W R/W 


Set NULL state value, 
SET_NULL_VALUE | [15:8] R/W 8’h60 Default is 0x60. 

The NULL data will be 

discarded and it won't fill to 
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Set ACK state value. 

Default is OxA4, 

When, the valid ACK/NACK 
SET_ACK_VALUE [7:0] R/W 8’hA4 i 

value is : 

ACK : 0xA4, OxA5(ACK+1) 

NACK: 0x5B, 0xSA(NACK-1) 


6.32.6.2.22SIM_PROT2 Registers 
Description: SIM card Prot registers 2 


0x0058 SIM Card Prot Registers 2 (Reset 0x0040) SIM_PROT2 
È" 


Type 


RECV_SET_TIMEOUT 


Type R/W 


Set received timeout 

parameter. 
RECV_SET_TIMEOUT | [15:0] R/W 16’h40 

The timer is start when the 

last received data is get. 
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The timer unit is ETU. 


It should be >13. 


6.32.6.2.23SIM_PROT3 Registers 
Description: SIM card Prot registers 3 


0x005C SIM Card Prot Registers 3 (Reset 0x2800) SIM_PROT3 


Reserved 


Type 


Rese Rese 
SEND_CMD_NUM SEND_DAT_NUM 
rved rved =n ss 


ial R/W 


Set send command number 
SEND_CMD_NUM [14:11] R/W A4’h5 
Default is 0x05 


SEND_DAT_NUM ew ae 10’hO Set send data number 
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6.32.6.2.24SIM_PROT4 Registers 


Description: SIM card Prot registers 4 

0x0060 SIM Card Prot Registers 4 (Reset 0x0000) SIM_PROT4 
a a (cea a ec ca Lice a ae 
"S 


Type 


Reserved RECV_DAT_NUM 


Type R/W 


eeo 
e AS a i 
ee 


6.32.6.2.25SIM_PROT5 Registers 
Description: SIM card Prot registers 5 
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0x0064 SIM Card Prot Registers 5 (Reset 0x0000) SIM_PROT5S 


Reserved 


Type 


Rese Rese 
SEND_CMD_CNT SEND_DAT_CNT 
ei RA 


send command counter 
SEND_CMD_CNT [14:11] 4’hO 
(for debug) 


send data counter 
SEND_DAT_CNT 10’hO 
(for debug) 


6.32.6.2.26SIM_PROT6 Registers 
Description: SIM card Prot registers 6 
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0x0068 SIM Card Prot Registers 6 (Reset 0x0000) SIM_PROT6 


Reserved 


Type 


TOW ERA 


Type 


reserved data counter 
RECV_DAT_CNT 10’hO 
(for debug) 


6.32.6.2.27SIM_PROT7 Registers 
Description: SIM card Prot registers 7 


0x006C SIM Card Prot Registers 7 (Reset 0x0007) SIM_PROT7 


Reserved 


Type 


Rese 
A INVLD_VAL_OCCR_NUM MARK_ST_OCCR_NUM d PROT_CURT_STATE SET_MARK_STATE 
rve 


Type RO RO RO RO R/W 
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Field Name Bit R/W | Reset | Description 
Value 


When PROT_MODE == 1, there exists one error 
case that before the ACK/NACK, some invalid 
value except NULL will be received. This register 
record the invalid value occurred times. 
INVLD_VAL_ 
[15:12] 4’hO The received data will be stored in the RX FIFO. 
OCCR_NUM 
(Note: When the value is 4’hF, then it indicates 
it is bigger or equal 4’hF) 
Write PROT_SOFTRST=1 to clear it 
Once the SET_MARK_STATE is occurred, and 
then these bits will record the occurred 
numbers of the set states until the software 
writes 1 to clear CLR_-MARK_STATE. 
MARK_ST_ This register give programmer a method to 
4’hO monitor whether a specified state have been 
OCCR_NUM : 
z occurred ever and the occurred times. 
(Note: When the value is 4’hF, then it indicates 
it is bigger or equal 4’hF) 
Write PROT_SOFTRST=1 to clear it 


PNG 3c is 


Indicated the current protocol state. 

3’h0: IDLE state 

3’h1: SEND_CMD state 

3’h2: WAIT_RSP state 
PROT_CURT_STATE 

3’h3: SEND_1_DAT state 

3’h4: SEND_N_DAT state 

3’h5: RECV_DAT state 

Others: Reserved 


oe E 
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Set the state that you want to monitor, 
SET_MARK_STATE [2:0] R/W | 3’h7 
Default 3’h7 (a reserved state) 


6.32.6.2.28SIM_STS2 Registers 
Description: SIM card status registers 2 


0x0080 SIM Card Status Registers2 (Reset 0x0000) SIM_STS2 
BAS 


Type 


e NNV O 


Type 


6.32.6.2.29SIM_STS3 Registers 
Description: SIM card status registers 3 
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0x0084 SIM Card Status Registers3 (Reset 0x0000) SIM_STS3 


Reserved 


Type 


Reserved TX_FIFO_CNT 


Type 


6.32.6.2.30TIMEO_LD_VAL 


Description: TimerO load value 


0x008C TimerO load value (0x00001000) TIMERO_LD_VAL 


E [i a ce Lic fe a a 


Reserved 


Type 


~ fe a ee al J 


TIMEO_LD_VAL 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


TIMEO_LD_VAL [15: 0] RW NA 0x1000 | TimerO load value. Write to this 
register will reload the timer with the 
new value. In one-time mode, this 
value is the first counting start 
number. In periodic mode, this value is 
each counting start number. 


6.32.6.2.31 TIMEO_CT_VAL 
Description: TimerO count value 


0x0090 TimerO count value (0x00000000) TIMEO_CT_VAL 


Pi a le ge eet ee ee [fer ie ed 


Reserved 


Type 


Pa a 


TIMEO_CT_VAL 


Field Name ape Set/Cle Description 
ar 
TIMEO_CT_VAL [15: 0] NA TimerO count value for read. This is a 
read-only register. It indicates current 
counter value. 


6.32.6.2.32TIME1_ LD VAL 
Description: Timer1 load value 


0x0094 Timer1 load value (0x00001000) TIMER1_LD_VAL 


B fc Fs Fc Fe Fi ic a (Ud a a 
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ka Reserved 


Type 


~ BRUB 


TIME1_LD_VAL 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


TIME1_LD_VAL [15: 0] RW NA 0x1000 | Timer1 load value. Write to this 
register will reload the timer with the 
new value. In one-time mode, this 
value is the first counting start 
number. In periodic mode, this value is 
each counting start number. 


6.32.6.2.33TIME1_CT_VAL 


Description: Timer1 count value 


0x0098 Timer1 count value (0x00000000) TIME1_CT_VAL 
i Fl ca a A A Uc 
Baa 


Type 


~ B 


TIME1_CT_VAL 


Type 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
TIME1_CT_VAL [15: 0] NA Timer1 count value for read. This is a 
read-only register. It indicates current 
V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1870 of 3034 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


| @ | SPREADTRUM . SC7731E Design Specification 


6.32.6.2.34TIME2_LD VAL 
Description: Timer2 load value 


0x009C Timer2 load value (0x00001000) TIMER2_LD_VAL 


Reserved 


A FF ea ea Mn 
Type 


~ | i id a J 


TIME2_LD_VAL 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


TIME2_LD_VAL [15: 0] RW NA 0x1000 | Timer2 load value. Write to this 
register will reload the timer with the 
new value. In one-time mode, this 
value is the first counting start 
number. In periodic mode, this value is 
each counting start number. 


6.32.6.2.35TIME2_CT_VAL 


Description: Timer2 count value 


0x00A0 Timer2 count value (0x00000000) TIME2_CT_VAL 


(il al esl sl fl [Fe i elie ec Ue il 


Reserved 


Type 


© EA PIPPP E C PPEP PPE 


TIME2_CT_VAL 


Type 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1871 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


TIME2_CT_VAL [15: 0] NA Timer2 count value for read. This is a 
read-only register. It indicates current 
counter value. 


6.32.6.2.36TIME_CTL 


Description: Timer control register 


0x00A4 timer control register(0x00000000) TIME_CTL 
coe (sc ia c(i a oa Kn 


Reserved 


Type 


kai ee 


TIM TIM TIM TIM TIM 
TIM TIM TIM 
E2_| E11 EO_I 
Reserved erve erve 
Mo Mo Mo 
RUN RUN 
a Se a al al Ga a 
A ë ee ee ee ee 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


(ease fo 11] Se a ae Sarre Ee | 

Pe ee ee eee 
PRET —— 
ee ee ee ee ee 
+ ~~ 1 | eee 


el MODE RW Timer2 mode select 
0: one time mode 
1: period mode 
pe Se ee 
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0: one time mode 
Tf LL 
TIMEO_MODE TimerO mode select 
0: one time mode 
1: period mode 


me ica a A Reserved(NA) 


hiasan Timer2 enable bit 
0: timer stop 
1: timer run 
TIME1_RUN [1] RW NA Timer1 enable bit 
0: timer stop 
1: timer run 
TIMEO_RUN RW NA TimerO enable bit 
0: timer stop 
1: timer run 


6.32.6.2.37TIME_INTS 
Description: Timer interrupt source register 


0x00A8 Timer interrupt source register (0x00000000) TIME_INTS 
wa alle fac Ve [ele El Ue (Ee (oa le Len] 


Reserved 


Type 


a ae a Pa a ne 


TIM TIM TIM 
Reserved E2_I E1_| EO_| 
hal ee F 


“— eee Sa aa cae 
ar 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1873 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


| @ | SPREADTRUM SC7731E Design Specification 


AD Se A a kd 


6.32.6.2.38TIME_INTF 


Description: Timer interrupt flag register 


0x00AC Timer interrupt flag register (0x00000000) TIME_INTF 
Eee fe es ea ee fez ee een eee |e ee ead 


Reserved 


Type 


eg a EA 


TIM TIM TIM 
Reserved E2_| E1_| EO_| 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ae [31: 11] ae ee Reserved(NA) 


Pee [2] Timer2 interrupt flag 
0: no active interrupt 
1: interrupt is enable and interrupt 
source is active 

TIME1_INTF [1] NA Timer1 interrupt flag 
0: no active interrupt 
1: interrupt is enable and interrupt 
source is active 

TIMEO_INTF NA TimerO interrupt flag 
0: no active interrupt 
1: interrupt is enable and interrupt 
source is active 
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6.32.6.2.39TIME_INTC 
Description: Timer interrupt clear register 


0x00B0 Timer interrupt clear register (0x00000000) TIME_INTC 
Pie [alc ne ae ice Ue a | 


Reserved 


Type 


Sia (ee a Cec WO A A 


TIM TIM TIM 
Reserved E2_| E1_| EO_| 


Ea 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


e p pe ep eee 
a a 
e oe 


6.33 EMMC / SDIO Host 


Base Addr Range Addr Map Description 


0x2030_0000 ~ 0x203F_FFFF SDIOO (EMMC) Control Register 
0x2060_0000 ~ 0x206F_FFFF eMMC Control Register 
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6.33.1 Overview 

The EMMC Host Controller is a Host Controller with an ARM processor interface. The 
EMMC Host Controller handles EMMC/EMMC Protocol at transmission level, packing 
data, adding cyclic redundancy check (CRC), start/end bit, and checking for transaction 


format correctness. 


6.33.2 Features 


For the practicable reason, the used and unused features are list below, the others based 


V1.0 


on the standard specifications which not list are supported 


Meets SD Host Controller Standard Specification Version 4.10 
Meets SDIO card specification version 3.0. 

Meet JEDEC EMMC spec JESD84-B51 

Capacity of Memory 

(1) (SDSC) (2G) Standard Capacity SD Memory Card 

(2) (SDHC) (32G) High Capacity SD Memory Card 

(3) (SDXC) (2T) Extended Capacity SD Memory Card 

Bus Speed Mode (SD Card) 


(1) Default Speed: Frequency <= 25 MHz, Data rate <= 12.5 MB/sec 
(2) High Speed: Frequency <=50 MHz, Data rate <= 25 MB/sec 
(3) SDR12:UHS-I Frequency <= 25 MHz, Data rate <= 12.5 MB/sec 
(4) SDR25:UHS-I Frequency <=50 MHz, Data rate <= 25 MB/sec 
(5) SDR50:UHS-I Frequency <= 100 MHz, Data rate <= 50 MB/sec 
(6) SDR104:UHS-I Frequency <= 208 MHz, Data rate <= 104 MB/sec 
(7) DDR50: UHS-I Frequency <=50 MHz, Data rate <= 50 MB/sec 


Bus Speed Mode (EMMC Card) 

(1) Legacy MMC: Frequency <= 26 MHz, Data rate <= 26 MB/sec 
(2) High Speed SDR: Frequency <=52 MHz, Data rate <= 52 MB/sec 
(3) High Speed DDR: Frequency <=52 MHz, Data rate <= 104 MB/sec 
(4) HS200: Frequency <= 200 MHz, Data rate <= 200 MB/sec 
(5) HS400: Frequency <= 200 MHz, Data rate <= 400 MB/sec 
Support SDMA/ADMA2/ADMA3 mode of operation (AXI interface) 
Support 64bit/32bit address descriptor 

Support 1 bit, 4 bit ,8bit SD modes 

Support card to interrupt host in 1bit, 4 bit SD modes. 

Support CRC7 for command and CRC16 for data 

Support Read waits Control. 

Support Stop Clock for read busy 

Support CMDO with Argument 32’hFFFFFFFA or CMD line low to boot EMMC 
Support battery remove and card remove protect function 

Support Byte Configuration for software interface APB bus 

No Support SDMA buffer boundary 

No Support No-DMA mode 
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@ No Support Stop at block gap 
@ No Support Suspend & Resume 
@ No Support Infinite mode 


6.33.3 Bus Timing 


6.33.3.1 Timing Mode and related parameter 
The relation of the different timing mode: 


Mode Freq High-speed DDR DLL 


SDR104 | 200 MHz 


Y N Y 
200 MHz Y N Y 


200 MHz Y Y Y 
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6.33.3.2 SDR25/12 bus timing 


SC7731E Design Specification 


, = | 
~<@ > 
«— WH | 
: ---- min (Vip) 
CLK 50% Vpp-> — 50% Vpp 
| aH ---- max (Vr) 
>> | 1 i 
sU M e alH _,) TLH 
~--- min (Vıp) 
Input 
i i ---- max (Vi) 
tODLY tOSU | ‘OH 
+e 
í i ---- min (Voy) 
Output Data nvalidX | Data 
---- max (Voy) 
Figure 6-131 SDR25/12 Bus Timing 


Data must always be sampled on the rising edge of the clock. 


Table 6-128 SDR25 Mode Card Interface Timing 
Parameter Symbol Min Max Unit Remark 
Clock CLK(1) 
Clock frequency Data fPP 0 52(3) MHz CL<= 30 pF 
Transfer Mode(2) Toleraärice: 

+100KHz 

Clock frequency fOD 0 400 kHz Tolerance: 
Identification Mode +20KHz 
Clock high time tWH 6.5 ns CL <= 30 pF 
Clock low time tWL 6.5 ns CL <= 30 pF 
Clock rise time(4) tTLH 3 ns CL <= 30 pF 
Clock fall time tTHL 3 ns CL <= 30 pF 
Inputs CMD, DAT 
Input set-up time tISU 3 ns CL <= 30 pF 
Input hold time tIH 3 ns CL <= 30 pF 
Outputs CMD,DAT 
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Output delay time during tODLY 13.7 ns CL <= 30 pF 
data transfer 

Output hold time tOH 2.5 ns CL <= 30 pF 
Signal rise time(5) tRISE 3 ns CL <= 30 pF 
Signal fall time tFALL 3 ns CL <= 30 pF 


NOTE 1. CLK timing is measured at 50% of VDD. 

NOTE 2. A Multimedia Card shall support the full frequency range from 0-26Mhz, or 0- 
52MHz 

NOTE 3. Card can operate as high-speed card interface timing at 26 MHz clock 
frequency. 

NOTE 4. CLK rise and fall times are measured by min (VIH) and max (VIL). 

NOTE 5. Inputs CMD, DAT rise and fall times are measured by min (VIH) and max (VIL), 
and outputs CMD,DAT rise and fall times are measured by min (VOH) and max (VOL). 


Table 6-129 SDR12 Card Interface Timing 


Parameter Symbol Min Max Unit Remark(1) 
Clock CLK(2) 
Clock frequency Data fPP 0 26 MHz CL<= 30 pF 
Transfer Mode(3) Tolerance: 
+100KHz 
Clock frequency fOD 0 400 kHz Tolerance: 
Identification Mode +20KHz 
Clock high time tWH 10 ns CL <= 30 pF 
Clock low time tWL 10 ns CL <= 30 pF 
Clock rise time(4) tTLH 10 ns CL <= 30 pF 
Clock fall time tTHL 10 ns CL <= 30 pF 
Inputs CMD, DAT 
Input set-up time tISU 3 ns CL <= 30 pF 
Input hold time tlH 3 ns CL <= 30 pF 
Outputs CMD,DAT 
Output set-up time(5) tODLY 11.7 ns CL <= 30 pF 
Output hold time tOH 8.3 ns CL <= 30 pF 
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NOTE 1. The card must always start with the backward-compatible interface timing. The 
timing mode can be switched to high-speed interface timing by the host sending the 
SWITCH command (CMD6) with the argument for high-speed interface select. 


NOTE 2. CLK timing is measured at 50% of VDD. 


NOTE 3. For compatibility with cards that support the v4.2 standard or earlier, host should 
not use > 20 MHz before switching to high-speed interface timing. 


NOTE 4. CLK rise and fall times are measured by min (VIH) and max (VIL). 


NOTE 5. tOSU and tOH are defined as values from clock rising edge. However, there 
may be cards or devices which utilize clock falling edge to output data in backward 
compatibility mode. Therefore, it is recommended for hosts either to setWL value as long 
as possible within the range which will not go over tCK-tOH(min) in the system or to use 
slow clock frequency, so that host could have data set up margin for those 


devices. 


In this case, each device which utilizes clock falling edge might show the correlation 
either between tWL and tOSU or between tCK and tOSU for the device in its own 
datasheet as a note or its’ application notes. 


6.33.3.3 DDR50 bus timing 


These timings apply to the DAT[7:0] Signals only when the device is configured for dual data mode 
operation. 


In this dual data mode, the DAT Signals operates synchronously of both the rising and the falling 


edges of CLK. the CMD signal still operates synchronously of the rising edge of CLK and therefore 
complies with the bus timing specified in section 12.7, therefore there is no timing change for the CMD 
signal 


| =e : 
tA r 
l 
CLK l == 
---- max (Vi) 
7z- min (Vip) 
Input Invalid 
---- max (Vir) 
i i 
| | 
'COpDLYddr(max) '"ODLYddr(max) 
<+_ > <> 
tODLYddr(min) | ‘ODLYddr(min) 
a l Dia | 
i --- min (Vox) 
Output i 
Looi --- max (Vor) 
a a 
In DDR mode data on DAT[7:0] lines are sampled on both edges of the clock 
(not applicable for CMD line) 
Figure 6-132 DDR50 Bus Timing 
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Table 6-130 DDR50 Card Interface Timing 


Parameter Symbol Min Max Unit Remark(1) 

Clock CLK(2) 

Clock duty cycle 45 55 % Includes jitter 
phase noise 


Inputs DAT(referenced to CLK-DDR mode) 


Input set-up time tlSUddr 2.5 ns CL <= 20 pF 


Input hold time tlHddr 2.5 ns CL <= 20 pF 


Outputs DAT(referenced to CLK-DDR mode) 


Output delay time during tODLYddr | 1.5 7 ns CL <= 20 pF 
data transfer 

Signal rise time (all tRISE 2 ns CL <= 20 pF 
Signals) 

signal fall time (all tFALL 2 ns CL <= 20 pF 
Signals) 


NOTE 1. CLK timing is measured at 50% of VDD. 


NOTE 2. Inputs CMD, DAT rise and fall times are measured by min (VIH) and max (VIL), 
and outputs CMD, 


DAT rise and fall times are measured by min (VOH) and max (VOL) 


6.33.3.4 HS200 bus timing 
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aooo ——_ 


vec. 


VALID 


CMD.DAT{7-0] : : | 
INPUT | WINDOW 
rm H mi 
' E j H \ 
VSS... = 4 ; } : ` = 


Figure 6-133 HS200 Device Input Timing 


a tPERIOD > 
veca_ i i 
CLOCK 
INPUT 
NSS... 
i 
<— ta 
\\---------- 
CMD.DAT[7-0] 
OUTPUT 
Figure 6-134 HS200 Device Output Timing 
Table 6-131 | HS200 Card Interface Timing 
Parameter Symbol Min Max Unit Remark(1) 
Clock duty cycle tPERIOD | 5 - ns 200MHz(Max), 
between rising 
edges 
Inputs DAT(referenced to CLK-DDR mode) 
Input set-up time tlSU 1.40 ns CL <= 6 pF 
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Input hold time tlH 0.8 ns CL <= 6 pF 


Outputs DAT(referenced to CLK-DDR mode) 


Momentary Phase tPH 0 2 Ul 
Delay variation ATPH -350 +1550 ps 
(AT= (AT= 
-20 °C) 90°C) 
Valid window tVW 0.575 2 UI tVW=2.88ns at 


200MHz 


6.33.3.5 HS400 bus timing 


<—_———+*trer100 


H I 
DAT[7-0] VALI / 
INPUT WIND IW i 
; \ 
a AA Sy tee 
Figure 6-135 HS400 Device Data Input Timing 
Table 6-132 | HS400 Card Interface Input Timing 
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Parameter Symbol Min Max Unit Remark 
Input CLK 
Cycle time data PERIOD 5 200MHz(Max), between rising edges 
transfer mode With respect to Vr. 
Slew rate SR 1.125 V/ns With respect to Vyy/Vz. 
Duty cycle tCKDCD | 0.0 0.3 ns Allowable deviation from an ideal 50% 
distortion duty cycle. 
With respect to Vz. 
Includes jitter, phase noise 
Minimum pulse tCKMPW | 2.2 ns With respect to Vz. 
width 
Input DAT (referenced to CLK) 
Input set-up time | tISUddr 0.4 ns Codevice < 6pF 
With respect to Vm/ Vr. 
Input hold time tiHddr 0.4 ns Cdevice < OPF 
With respect to Vyy/Vr. 
Slew rate SR 1125 V/s With respect to Vyy/Vz. 


Veco 
DAT[7-0] VALID VALID 
OUTPUT WINDOW WINDOW 
\ 
\ 
ines ea 
Figure 6-136 HS400 Device Output Timing 
Table 6-133 HS400 Card Interface Output Timing 
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| Parameter 


Symbol Min 


Max 


Unit 


"Remark 


Data Strobe 


Cycle time data transfer 
mode 


200MHz(Max). between rising edges 
With respect to Vr 


| Slew rate SR 1.125 V/ns With respect to Voy/Voz, and HS400 
reference load 
Duty cycle distortion tDSDCD_ | 0.0 0.2 ns Allowable deviation from the input CLK 
duty cycle distortion (tCKDCD) 
With respect to Vz 
Includes jitter, phase noise 
| Minimum pulse width tDSMPW | 2.0 ns With respect to Vr 
| Read pre-amble trerE 0.4 - tperiop | Max value is specified by manufacturer. 
Value up to infinite is valid 
Read post-amble trest 0.4 - tperiop | Max value is specified by manufacturer. 


Output DAT (referenced to Data Strobe) 


Value up to infinite is valid 


Output skew 


Output hold skew 


tRQ 


0.4 


ns 


With respect to Voy/Vor and HS400 
reference load 
With respect to Von/Vor and HS400 
reference load. 


Slew rate 


SR 1:125 


V/ns 


With respect to Vox/Vor and HS400 
reference load 


6.33.4 Function Description 


6.33.4.1 eMMC System Overview 
The connection of EMMC host PADs is shown in the following figure. 


e*MMC Device Controller 


Reset 


VCC, VCCQ, 
VSS, VSSQ 


DI) Specified by e*MMC Standard 


Implied by ee MMC Standard, but out of scope 


[ Out of Scope 


Figure 6-137 EMMC System Overview 
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6.33.4.2 Controller Block Diagram 


PING/PONG RAM 


PHY 
CLK_GEN 
SLAVE < + 
FIFO PHY 
CTRL IO_RST 
CLKG eae PHY PAD_CLK 
5 S IO_CLK 
B CMD RSP AXI 
T PHY PAD_CMD 
z MASTER IÖ-CMD 
CRCS RECV E 
ims 
TRAN DATA PATH PHY PAD_DAT{7:0] 
IO_DATA 
& REG CTRL 
PHY DLL 
DLL |¢ 
V HOST CTRL TOP 
EMMC_TOP 


kA 
AXI BUS z 


Figure 6-138 EMMC host System Block Diagram 


The EMMC_TOP module includes the CTRL_TOP and PHY_TOP. The CTRL_TOP is the digital part 
which is writes in RTL code, and the PHY is described in standard cells which can not be synthesis 
again. 

The PHY_TOP part ensures the output or sample timing close meet the high demand. The common 
require for the PHY is not to insert buffers, and the placement should meet the guide. 


The CTRL_TOP include 3 parts of HOST, SLAVE and DATA PATH. The HOST is the main part of the 
EMMC Host control. The DATA_PATH handles the AXI master, BUF_CTRL. The SLAVE is another 
design which just shared the DATA_PATH with the HOST, and it is not described in this document. 


The HOST part includes REG_CTRL,CLKG, CMD_RSP, TRAN, RECV, CRCS, and DLL. 


The REG_CTRL interface acts as the bridge between the ARM processor and Host 
Controller. The EMMC controller registers are programmed by the ARM processor 
through AHB target interface. Interrupts are generated to the ARM processor based on 
the values set in the Interrupt status register and Interrupt enable registers. 


The CLKG Clock generation block will generate the SD clock depending on the value programmed by 
the ARM processor in the Clock Control Register. 


The CMD_RSP send command (such as CMD0,CMD1,CMD18) to eMMC or SD card, and received 
response from card. 


TRAN module transmits data to eMMC card and RECV module receives the data from eMMC card. 
The CRCS includes CRC7 and CRC16 which generator calculates the CRC for command 
and Data respectively to send the CRC to the EMMC card. The CRC7 and CRC16 checker 
checks for any CRC error in the Response and Data send by the EMMC card. 
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DLL is newly added module which is used to track the clock frequency of the working clock, which 
should co-work with eh PHY_ DLL. 


The DATA_PATH include AXIM and BUF_CTRL. 


The AXI master (AXIM) initiates a read or write transaction with the memory if the Data transaction is 
done using DMA data transfer method. 


The BUF_CTRL used a ping-pong buffer to generate the read-write enable, full, empty Signals. Which 
give the control the Signals to generate the read busy, write wait control Signals? 


6.33.4.3 PHY Block Logic and Timing 


The PHY block control the data input and output timing. Following is the brief timing relation of the 
CLK/CMD/DAT. 


Cikphy| | | | | | =g 

Pad_clk | | | | | | 2x or not 
Clk_clkwr | |_| | | | | [2x or inv | 
Clk_datwr|_P| | Bal LJ | LJ | ea |_| CR [2x or inv 
Cik_phy| | | | | | | 


Pad_clk 


Clk_cmdsrhp] =] >|] I | [| [| | | [] CDiy_ine ] 2x or not | | Depth 4 buf 
Clk_possmp p>] | | | | | | CDiy_line ] 2x or not l Depth 7 buf 
Clk_negsn{p l| | | | | | [Dy line ] 2x [Depth 7 buf 


Figure 6-139 - EMMC PHY CLK/CMD/DAT Timing Relation 


PHA_STA — — a 
—— 0 Q D Q | | 
tar iar 
CLK_2x “7 Clk outeate > _| PAD_CLK_EMMC 


Figure 6-140 EMMC PHY CLK Logic 


The CLK output is directly clk_emmc_1x clock or generated from clk_emmc_2x by divider 2 with same 
phase as clk_emmc_1x based on the timing mode. When high speed mode, use 2x clock divider, else 
used 1x clock. 


When Write. 


The CMD output is invert clock phase with clock that means the CMD is always negedge clock output. 
The last step clock which registered the CMD may be invert of clk_emmc_1x or clk_emmc_2x divide 
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by 2 with invert phase with clk_emmc_1x base on the timing mode. When high speed mode, use 2x 
clock divider, else used 1x clock. 


The 1st step of DAT output are registered by 2x clock or inv clock, the 2nd step has delay line to 
generate % cycle delay. When high speed mode, the finial DAT output is the 2nd step data output, 
else the finial DAT output is the 1st step data output. 


mee CMD_OUT__ —— PAD_CMD_OUT 
CLK_2X 
DAT_OUT, — 


CLK_1X 


CLK_2X 


DLY 


Figure 6-141 EMMC PHY CLK, CMD/DAT Write Logic 


When Read. 


The 1st step of CMD input is the delayed clock of clk_emmc_1x, which can be delayed by one clock 
cycle, then the data is stored in a depth 4 buffers; the 2nd step of CMD input is registered by 
clk_emmc_1x clock which is synchronous with the internal processing clock. When in not low speed, 
the 1st step of CMD need not to store buffer, and just with some little delay, and the 2nd step of clock 
directly register it. 


The DAT input is same as CMD with 2 steps sample clock. When in HS400 mode, the first step 
sample clock is used the input STOBE; when in others mode, the first step sample clock used 2x 
divider clock or directly 1x clock based on the timing mode. When in no DDR mode, the negedge 
sample clock is not working. 
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Read 
PAD_CMD_IN 
poga : - 
2XD_CLK py fe = EMMC_PHY_CMD_IN 
CLK_2X| -7 dly — Do 
cmdsmp_gate | n ag HS 
CLK_1X cmdsmprd_gate 
PAD_DAT_IN 
2XD CLK- a aw aa emmc_phy_dat_pos_in 
CLK_2X|_«7 E - A 
l diy | He S 
datsmp_gate ag 
O5 = 
PAD_STB-IN— —— hs400 | — 
datsmprd_gate 
CLK_1X = _ emmc_phy_dat_neg_in 
dly aT 17 


Figure 6-142 EMMC PHY CMD/DAT Read Logic 


6.33.4.4 PHY Trace clocks 


For HS200, the read data and clock has no fixed timing phase relation, the controller should find the 
best phase to sample read data. 


2<=Ner<=64 
> 
TL SA TULL A nA AN 
CMD [ 
DO 2<=Nac<=150000 
DI < > J 
D2 
D3 l 
D4 l J 
D5 l 
D6 [ 
D7 | E 17) 
clk_trace_0 anm A 9 => 1 
clk_trace_I LIL x] 9=>1 Send 
clk_trace_2 UUM Lal 8=>0 
clk_trace_3 nannini 8 => 0 Recv 
clk_trace_30 Drops A —8 => 0 
clk_trace_31 PLL 7=>7 


Figure 6-143 EMMC PHY Clock Trace Logic 


The clock trace scheme has given an option to auto searched the best phase. 


When read data command is send, the data will be received from all data line after some clocks, the 
first bit of received data is fixed to 0, and this is different from the idle state of 1. With this change, we 
can set 32 counters with different phase in one clock cycle to count the beginning of 0 bit. Because the 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1889 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC7731E Design Specification 


32 clocks are equal divided and cross all over one clock cycle, there must be one change between 
near two counters. The first change can be seen as the change point, which reflects the level 1 to level 
0 of data line. 


After the level change point is select, the inflexion clock phase is know, then this phase add half cycle 
will be the middle point of one cycle, that’s the best phase to sample read data. 


6.33.4.5 CTRL_TOP Signals 


Table 6-134 Signals List 


m= l pA 

casi a ~/ 
RAM interface 

ME 

QRQ 


System Interface 


EMMC clock gate test mode select 


EMMC scan test mode select 


ae 


Int_req_emmc 


Card_det 


T 
U L e 
i 
i 


Battery_det 


Rst_32k_n 
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6.33.4.6 PHY_TOP Signals 


Table 6-135 Signals List 


a re 
TT ae. 
re 
incall MI aceite 
a e 


PAD interface 


Pad_oe_emmc_stb PAD Strobe Signals 


1 


PAD Strobe Signals 


a e 

ee a 

oe e 

a aE 
ial 


Pad_out_emmc_clk 


Pad_oe_emmc_clk 


Pad_ie emmc_clk 


PAD Clock Signals 


a 
—— 

ol aa 
ecard JE I ssc 
a ae 
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(aie A onic 
a 
a 


T 
a a 
A 
Pi 
C= 
pa D 
A 
—— 
a 
— 
—— 
i 
SS 
e 
Te 
A i 
E 
B 


Pad_ie_emmc_data 


Pad_in_emmc_data 


lomux_emmccmd_out 
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Seed IE hc 
a 
ES e 


lomux_emmcdata_out Pea IOMUX Data Signals 


PHY interface 


ee a! Internal Signals between PHY & CTRL 


6.33.5 Control Registers 


6.33.5.1 Memory map 


Offset Ss 
Name Description 
Address 
0x0000 EMMC_BLK_CNT System address 
0x0004 EMMC_BLK_SIZE Block size and count 
0x000C EMMC_TR_MODE Transfer mode and command 
0x0010 EMMC_RESPO Response 0, 1 


ld (nc 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1893 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


Offset a 
Name Description 
Address 
0x0030 EMMC_INT_ST Normal and error interrupt status 


0x0034 EMMC_INT_ST_EN Interrupt status enable 
0x0038 EMMC_INT_SIG_EN Interrupt signal enable 


EMMC_HOST_CTRL2 SD Control Register 3 and ACMD 
error 


0x0048~ Reserved 
Ox0060~ Reserved 
=| eo 


0x0080~ Reserved for UHS-II 
OxO0F8 


OxOOFC EMMC_HOST_VER Host Version & Slot Interrupt 


0x0100~ Reserved for UHS-II 
OxO1FF 


0x0200 | EMMC_DLL_CFG DLL Configure 
0x0204 | EMMC_DLL_DLY PHY delay line Write 
0x0208 | EMMC_DLL_DLY_OFFSET PHY delay line Offset 


0x003C 
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Offset 
i a Se 
0x0218~ 
=| | 3 
IO DRG Block count 
0x0230~ 
=| g% 
0x0258~ 
i 
0x026C 


0x02 70 EMMC_TRACE_CFG EMMC trace configure 
0x0274 EMMC_TRACE_STS EMMC trace status 
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Offset tes 
Name Description 
Address 
0x0278 EMMC_TRACE_CNTO EMMC trace counter 0 
0x027C EMMC_TRACE_CNT1 EMMC trace counter 1 


6.33.5.2 Register Descriptions 


6.33.5.2. 1 EMMC_BLK_CNT 
Description: DMA Block Count 


0x0000 Block Count (reset Ox0000_0000) BLK_CNT 
Name BLK_CNT 


Type R/W 


Peete pepe jerere ye ye re yee e ye ye eye 
Hail fad all al a a ea 
BLK_CNT 


Type R/W 


Field Name Bit Type | Reset | Description 
Value 


BLK_CNT [31:0] R/W 32’hO 32-bit Block Count 
When host Version 4 Enable is set to 1(always 1), 
SDMA uses ADMA2_ADDR (0x58) instead of using 
this register to support 32-bit address. This register 
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is re-assigned to 32-bit Block Count and then SDMA 
may use auto CMD23.. 


32’h0: Stop Count 


32’h1: 1 block; 


32’h2: 2 block; 


32’hFFFF_FFFF: 4G -1 block 


6.33.5.2.2 EMMC_BLK_SIZE 


Description: Block Size and Count 


0x0004 Block Size and Count (reset Ox0000_0000) BLK_SIZE 


Type 


‘“ Reese eee 
Hed liaD I A A SA AB 
Name Reserved TR_BLK_SIZE 


Type R/W 


Field Name Bit Type | Reset | Description 
Value 


I a a 


BLK_SIZE [11:0] R/W | 12’hO | Transfer blocks size. This register specifies the 
block size for block data transfers for CMD17, 
CMD18, CMD24, CMD25, and CMD53. 
0x0000: no data transfer 
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0x0001: 1 byte 


0x0002: 2 bytes 


0x0200: 512 bytes 


0x0400: 1024 bytes (max) 


6.33.5.2.3 EMMC_ARGUMENT 


Description: Argument 


0x0008 Argument (reset 0x0000_0000) ARGUMNET 
Name ARGUMENT [31:16] 


Type R/W 


eee e ee e pete ete pete eye yee 
Pl is ie Cdl icicle al 
ARGUMENT [15:0] 


Type 


Field Name Bit Type | Reset | Description 
Value 


ARGUMENT [31:0] 32’hO_ | Set command argument here 


6.33.5.2.4 EMMC_TR_MODE (B) 
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Description: Transfer mode and command 


0x000C Transfer mode and command (reset 0x0000_0003) TR_MODE 


ae eE— — — I A 


CMD_TY CM | RESP_TY 
CMD_INDEX = = 
— | D_ | PE_SEL 


R 
Type R/W R/W 
E E 
~” ia i el ie al fd 


Reserved 


Type 
e 


Field Name Description 


BOOT_ACK [31] RW Set to indicate the host whether card will send 
boot ack 
1’b1: send boot ack 
1’b0: not send boot ack 

CMD_LINE_BOOT [30] RW Set to begin drive low cmd line and waiting to 
receive boot data block 
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1’b1: Drive cmd line low 
1’b0: not drive cmd line 

CMD_INDEX [29:24] | R/W | 6’hO Command index, set to the command number 
(CMDO-63, ACMDO-63) 


CMD_TYPE [23:22] | R/W | 2’hO Commend type. There are three types of special 
commands, Suspend, Resume and Abort. These 
bits shall bet set to 00b for all other commands. 
00: Normal 
01/10: Reserved 
11: Abort 


DATA_PRE_SEL [21] R/W | 1’hO Data present select 
0: no data present 
1: data present 
This bit is set to 1 to indicate that data is present 
and shall be transferred using the DAT line. It is 
set to 0 for the following: 

1. Commands using only CMD line (e.g., 

CMD52) 

2. Commands with no data transfer but using 
busy signal on DAT[O] line (R1b or R5b, e.g., 
CMD38) 

3. Resume Command 


CMD_IND_CHK_EN [20] R/W | 1’hO Command index check enable 
O: disable 
1: enable 
If this bit is set to 1, the HC shall check the index 
field in the Response to see if it has the same 
value as the command index. If it is not, it is 
reported as a Command Index Error. If this bit is 
set to 0, the Index field is not checked. 


CMD_CRC_CHK_EN [19] Command CRC check enable 
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0: disable 

1: enable 

If this bit is set to 1, the HC shall check the CRC 
field in the Response. If an error is detected, it is 
reported as a Command CRC Error. If this bit is set 
to 0, the CRC field is not checked. 


SUB_CMD_FLAG [18] R/W Sub Command Flag 
0: Main Command 
1: Sub Command 


RESP_TYPE_SEL [17:16] | R/W | 2’hO Response type select 
00: no response 
01: response length 136 
10: response length 48 
11: response length 48, check Busy after response 


RESP_INT_DIS R/W | 1’hO Response Interrupt Disable 
0: Response Interrupt is enabled. 
1: Response Interrupt is disabled. 
Support response error check function to avoid 
overhead of response error check by Host Driver. 
Only R1 or R5 can be checked. 
If Host Driver checks response error, sets this bit 
to 0 and waits Command Complete Interrupt and 
then checks the response register. 
If Host Controller checks response error, sets this 
bit to 1 and sets Response Error Check Enable to 
1, Command Complete Interrupt is disabled by 
this bit regardless of Command Complete Signal 
Enable. 


RESP_ERR_CHK_EN [7] R/W | 1’hO Response Error Check Enable 
0: Response Error check is disabled 
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1: Response Error check is enabled. 


Support response error check function to avoid 
overhead of response error check by Host driver. 
Only R1 or R5 can be checked. 


If Host Driver check response error, this bit is set 
to 0 and Response Interrupt Disable is set to 0, 


If Host Controller checks response error, sets this 
bit to 1 and sets Response Interrupt Disable to 1. 
Response Type R1/R5 selects either R1 or R5 
response type. If an error is detected, Response 
Error Interrupt is generated in the Error Interrupt 
Status register. 


RESP_TYPE Response Type R1/R5 
0: R1 (Memory) 
1: R5 (SDIO) 


When response error check is enabled, this bit 
selects either R1 or R5 response types. Two types 
of response checks are supported: R1 for memory 
and R5 for SDIO. 


Error Statues checked in R1 
Bit: 19/20/21/23/25/26/29/30/31 
Response Flags Checked in R5: 
Bit: 0/1/3/7 
MULT_BLK_SEL Multiple/single block select 
0: single block 
1: multiple blocks 
DATA_DIR_SEL Data transfer direction select 
0: write (Host to Card) 


1: read (Card to Host) 


AUTO_CMD_EN [3:2] R/W | 2’hO Auto CMD enable 


00: disable 
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01: Auto CMD12 Enable 
10: Auto CMD23 Enable 
11: Auto CMD auto select 


1: Auto CMD12 Enable: Multiple block transfers 
for memory require CMD12 to stop the 
transaction. When this bit is set to 1, the HC shall 
issue CMD12 automatically when last block 
transfer is completed. The HD shall not set this bit 
to issue commands that do not require CMD12 to 
stop data transfer. 


2: Auto CMD23 Enable: 


When this bit field is set to 10b, the Host 
Controller issues a CMD23 automatically before 
issuing a command specified in the Command 
Register 


3: Auto CMD auto select. 


When this mode select, selection of auto CMD 
depends on setting of CMD23 Enable in the Host 
Ctrl 2 register which indicated whether card 
support CMD23. If CMD23 Enable=1, auto CMD23 
is used and if CMD23 Enable=0, auto CMD12 is 
used. Use of Auto CMD Auto Select is 
recommended rather than use of Auto CMD12 
Enable or Auto CMD23 Enable. 


Block count enable 


(This design not support infinite mode, so it is 
always 1) 


DMA enable 


(This design not support NO-DMA mode, so it is 


always 1) 


Note: For the register table which bit numbers filled with different color are byte or half word aligned 


registers. If word is same color, it is word aligned; if half word is same color, it is half word aligned; if 


byte is same color, it is byte aligned. The byte aligned register can be write used half word aligned or 


word aligned method; the half word aligned can be write used word aligned method. 


For register “EMMC_TR_MODE”, the bit [31:16] is half word aligned just as the Figure2-6 Command 
Register specification of “SD Host Controller Standard Specification version 4.10”, but there are 
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another words shows it should be byte aligned, “Write to the upper byte of this register triggers SD 
command generation” 


When sending command while the data is inhibiting, software should just write the half word of 
bit[31:16] to start the command only transfer. 


6.33.5.2.5 EMMC_RESPONSE 
Description: Response 0, 1, 2, 3, 4, 5, 6, and 7 


0x001C Response 6 ~ 7 (reset Ox0000_0000) RESP6_7 
RESPONSE [31:16] 
RESPONSE [63:43] 
RESPONSE [95:80] 


RESPONSE [127:112] 


Type 


EE a Ps SS ed 
Ke i ie den i 


RESPONSE [15:0] 


RESPONSE [47:32] 
RESPONSE [79:64] 


RESPONSE [111:96] 


Type 


fd lel a al ala al al el Be lel lil 
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eee ee) E a 


RESPONSE [127:0] 128’h0 | The following table describes the mapping of 
command responses from the SD Bus to this 
register for each response type. In the table, R[ ] 
refers to a bit range within the response data as 
transmitted on the SD Bus, and REP[ ] refers to a bit 
range within the Response register. 


6.33.5.2.6 EMMC_PRES_STATE 


Description: Present State 


0x0024 Present State (reset Ox01FO_OOFO) PRES STATE 
Hal bl ald 


Reserved Reserved DAT_LINE3 0 Reserved 


ve — OO = 
w * BEEBEE O 
Hil a a dl a A EA A Dn a 


j E 


A HT Will 
=P rrp rt 


Field Name Bit Type | Reset | Description 
Value 
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ee a 


SUB_CMD_FLAG [28] T’hO Sub Command Flag 
0: Main Command 
1: Sub Command 


a od 
ee 


CMD_LINE [24] 1’h1 CMD line signal level. This status is used to check 
CMD line level to recover from errors, and for 
debugging. 


DAT_LINE3_0 [23:20] 4’ hf DAT [3:0] line signal level. This status is used to 
check DAT line level to recover from errors, and 
for debugging. This is especially useful in detecting 
the busy signal level from DAT [0]. 

[23]: for DAT[3] 
[22]: for DAT[2] 
[21]: for DAT[1] 
[20]: for DAT[O] 


aed W's 


READ_ACTIVE 1’hO Read transfer active. This status is used for 
detecting completion of a read transfer. This bit is 
set to 1 for either of the following conditions: 

1. After the end bit of the read command 
2. When writing a 1 to continue Request in the 
Block Gap Control register to restart a read 
transfer 
This bit is cleared to O for either of the following 
conditions: 

. When the last data block as specified by 
block length is transferred to the system. 

. When all valid data blocks have been 
transferred to the system and no current 
block transfers are being sent as a result of 
the Stop at Block Gap Request set to 1. A 
transfer complete interrupt is generated 
when this bit changes to 0. 
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0: no valid data 
1: transferring data 


WRITE_ACITVE 1’hO Write transfer active. This status indicates a write 
transfer is active. If this bit is 0, it means no valid 
write data exists in the HC. This bit is set in either 
of the following cases: 

1. After the end bit of the write command 

2. When writing a 1 to Continue Request in 
the Block Gap Control register to restart a 
write transfer 

This bit is cleared in either of the following cases: 

1. After getting the CRC status of the last data 
block as specified by the transfer count 
(Single or Multiple) 

. After getting a CRC status of any block 
where data transmission is about to be 
stopped by a Stop at Block Gap Request. 

During a write transaction, a Block Gap Event 
interrupt is generated when this bit is changed to 
O, as a result of the Stop at Block Gap Request 
being set. This status is useful for the HD in 
determining when to issue commands during 
write busy. 

0: no valid data 

1: transferring data 


DAT_LINE7_4 [7:4] A’ hf DAT [7:4] line signal level. This status is used to 
check DAT line level to recover from errors, and 
for debugging. 

[7]: for DAT[7] 
[6]: for DAT[6] 
[5]: for DAT[5] 
[4]: for DAT[4] 


O a 


DAT_LINE_ACTIVE [2] 1’hO DAT line active. This bit indicates whether one of 
the DAT line on SD bus is in use. 
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6.33.5.2.7 EMMC_HOST_CTRL1 (B) 
Description: SD Host Control Register1 
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0: DAT line inactive 
1: DAT line active 
Command inhibit (DAT) 


This status bit is generated if either the DAT Line 
Active or the Read Transfer Active is 1. If this bit is 
O, it indicates the HC can issue the next SD 
command. Commands with busy signal belong to 
Command Inhibit (DAT) (e.g., R1b, R5b type). 
Changing from 1 to 0 generates a Transfer 
Complete interrupt in the Normal Interrupt status 
register. Note: The SD Host Driver can save 
registers in the range of 0x0000 ~ 0x000D for a 
suspend transaction after this bit has changed 
from 1 to 0. 


0: can issue command that uses the DAT line 
1: cannot issue command that uses the DAT line 


Command inhibit (CMD) 


If this bit is O, it indicates the CMD line is not in 
use and the HC can issue a SD command using the 
CMD line. This bit is set immediately after the 
Command register (OxOOOF) is written. This bit is 
cleared when the command response is received. 
Even if the Command Inhibit (DAT) is set to 1, 
Commands using only the CMD line can be issued 
if this bit is 0. Changing from 1 to O generates a 
Command complete interrupt in the Normal 
Interrupt Status register. If the HC cannot issue 
the command because of a command conflict 
error or because of Command Not Issued By Auto 
CMD12 Error, this bit shall remain 1 and the 
Command Complete is not set. Status issuing Auto 
CMD12 is not read from this bit. 
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0x0028 SD Host Control Register1 (reset Ox0000_0000) HOST_CTRL1 


rr 
1 
D 
B 
M 
D 
E 
R/ 
INT_AT_BLK_GAP [19] R/W | 1’hO Interrupt at block gap. This bit is valid only in 
4-bit mode of the SDIO card and selects a 
sample point in the interrupt cycle. Setting to 
1 enables interrupt detection at the block gap 
for a multiple block transfer. If the SD card 
cannot signal an interrupt during a multiple 
block transfer, this bit should be set to 0. 
When the HD detects an SD card insertion, it 
shall set this bit according to the CCCR of the 
SDIO card. 


RD 
a 60 ;tt—“tisCsCSCSCiN 
NNNHNN OOOO 
Field Name Bit Type | Reset | Description 
Value 
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RD_WAIT_CTRL [18] R/W Read wait control. The read wait function is 
optional for SDIO cards. If the card supports 
read wait, set this bit to enable use of the 
read wait protocol to stop read data using 
DAT[2] line. Otherwise, the HC has to stop the 
SD clock to hold read data, which restricts 
commands generation. When the HD detects 
an SD card insertion, it shall set this bit 
according to the CCCR of the SDIO card. If the 
card does not support read wait, this bit shall 
never be set to 1 or DAT line conflict may 
occur. If this bit is set to 0, Suspend/Resume 
cannot be supported. 

0: disable read wait control 
1: enable read wait control 


eee 


SD8_MODE [5] R/W | 1’bO SD8 bit mode 
Extended Data Transfer Width 
This bit controls 8-bit bus width mode for 
embedded device. Support of this function is 
indicated in 8-bit Support for Embedded 
Device in the Capabilities register. If a device 
supports 8-bit bus mode, this bit may be set 
to 1. If this bit is O, bus width is controller by 
Data Transfer Width in the Host Control 1 
register. 
1: 8-bit Bus Width 
0: Bus Width is Selected by Data Transfer 
Width 


DMA_SEL [4:3] R/W | 2’bO | DMA Select 
2’b00: SDMA is select 
2’b01: Reserved 
2’b10: ADMA2 is select 
2’b11: ADMA2/3 is select 


_ A a E 
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SD4B_ MODE R/W Data transfer width, SD1 or SD4. This bit 
selects the data width of the HC. The HD shall 
select it to match the data width of the SD 
card. 

0: 1-bit mode 
1: 4-bit mode 


ea 


6.33.5.2.8 EMMC_CLK_CTRL (B) 
Description: SD Control Register2 


0x002C SD Clock Control (reset Ox0800_0000) CLK_CTRL 
H SW 


DATA_TIMEOUT_CN 
T 


Type R/W 


Reserved Reserved 


errer ee 


; Freq_div[ 
Freq_div[7:0] 9:8] 


Type 
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Field Name Bit Type | Reset | Description 
Value 


oe a a 


HW_RST_CARD [27] R/W | 1’b1 Hardware reset for card 
1: Normal work 
O: card reset , should be set back to 1 
manually 


SW_RST_DAT [26] WO |ThO Software reset for DAT line. Only part of data 
circuit is reset. DMA circuit is also reset. The 
following registers and bits are cleared by this 
bit: 

Buffer Data Port Register: 
= Buffer is cleared and initialized. 
Present State register: 
Buffer Read Enable 
Buffer Write Enable 
Read Transfer Active 
Write Transfer Active 
DAT Line Active 
Command Inhibit (DAT) 
Block Gap Control register: 
m Continue Request 
m Stop At Block Gap Request 
Normal Interrupt Status register 
m Buffer Read Ready 
= Buffer Write Ready 
m Block Gap Event Transfer Complete 
0: work 
1: reset 


SW_RST_CMD [25] WO _ | 1’ho Software reset for CMD line. Only part of 
command circuit is reset. The following 
registers and bits are cleared by this bit: 
e Present State register 

= Command Inhibit (CMD) 
e Normal Interrupt Status register 
= Command Complete 
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SW_RST_ALL [24] wo _ | 1’ho Software reset for all. This reset affects the 
entire HC except for the card detection circuit. 
Register bits of type ROC, RW, RW1C, RWAC 
are cleared to 0. During its initialization, the 
HD shall set this bit to 1 to reset the HC. The 
HC shall reset this bit to O when Capabilities 
registers are valid and the HD can read them. 
Additional use of Software Reset for All may 
not affect the value of the Capabilities 
registers. If this bit is set to 1, the SD card 
shall reset itself and must be reinitialized by 
the HD. 

0: work 
1: reset 


Sa Ga aX — 


DATA_TIMEOUT_CNT [19:16] | R/W | 4’hO Data timeout counter value. This value 
determines the interval by which DAT line 
timeouts are detected. Refer to the Data 
Timeout Error in the Error Interrupt Status 
register for information on factors that dictate 
timeout generation. Timeout clock frequency 
will be generated by dividing the base clock 
TMCLK by this value. When setting this 
register, prevent inadvertent timeout events 
by clearing the Data Timeout Error Status 
Enable (in the Error Interrupt Status Enable 
register). 

0000: TMCLK * 24(16) 
0001: TMCLK * 24(17) 
1110: TMCLK * 24(30) 
1111: TMCLK * 24(31) 


Freq_div[7:0] [15:8] SDCLK/RCLK Frequency Select 
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If Freq_div = O:Base clk 
Freq_div = 1:Base clk/2 
Freq_div = 2:Base clk/4 


Freq_div = 3:Base clk/6 


Freq_div= n:Base clk/(2*n) 


Freq_div[9:3] [7:6] SDCLK/RCLK Frequency Select[9:3] 
Se ee 


SDCLK_EN [2] R/W | 1’hO SD clock enable. The HC shall stop SDCLK 
when writing this bit to 0. SDCLK Frequency 
Select can be changed when this bit is 0. 
Then, the HC shall maintain the same clock 
frequency until SDCLK is stopped (stop at 
SDCLK = 0). If the HC detects the No Card 
state, this bit shall be cleared. 


0: disable 


1: enable 


INT_CLK_STABLE Internal clock stable. This bit is set to 1 when 
SD clock is stable after writing to Internal 
Clock Enable in this register to 1. The SD Host 
Driver shall wait to set SD Clock Enable until 


this bit is 1.Note: This is useful when using PLL 
for a clock oscillator that requires setup time. 


0: not ready 
1: ready 


INT_CLK_EN Internal clock enable. This bit is set to 0 when 
the HD is not using the HC or the HC awaits a 
wakeup event. The HC should stop its internal 
clock to go to the very low power state. Still, 
registers shall be able to be read and written. 
Clock starts to oscillate when this bit is set to 
1. When clock oscillation is stable, the HC 
shall set Internal Clock Stable in this register 
to 1. This bit shall not affect card detection. 
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0: stop 
1: oscillate 
Note: 


It is recommended to set this bit to 0 before 
changing the clock source, and then set it to 1 


after the changing is done. 


But changing the frequency divider need not 
to set this bit to 0. 


6.33.5.2.9 EMMC_INT_ST (B) 


Description: Normal and error interrupt status 
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0x0030 Normal and error interrupt status (reset OxO000_0000) INT_ST 


AU DA DA CM 
CM | CM 


Reserved 


WC 


Reserved Reserved 


Type | R/ | R/ o R/ 
wc | WC WC 


Note: 


Read-only status, write 1 to clear status: register bits indicate status when read, a set bit indicating a 
event may be cleared by writing 1, Writing 0 has no effect 


Field Name Bit Type | Reset | Description 
Value 


AXI_RESP_ERR [28] R/WC | 1’hO AXI Bus Error 
0: no error 
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RESP_ERROR [27] R/WC | 1’hO Response Error 
0: no error 
1: error 


ed 


ADMA_ERROR [25] R/WC | 1’hO ADMA Error 
0: no error 
1: error 


AUTO_CMD12_ERR [24] R/WC | 1’hO_ | Auto CMD12 error. This occurs when 
detecting that one of the bits in Auto CMD12 
Error Status register has changed from 0 to 1. 
This bit is set to 1 also when Auto CMD12 is 
not executed due to the previous command 
error. 
0: no error 
1: error 


DATA_END_BIT_ERR [22] R/WC | 1’hO Data end bit error. This occurs when 
detecting 0 at the end bit position of read 
data which uses the DAT line or the end bit 
position of the CRC status. 

0: no error 
1: error 

DATA_CRC_ERR [21] R/WC | 1’hO Data CRC error. This occurs when detecting 
CRC error when transferring read data which 
uses the DAT line or when detecting the 
Write CRC Status having a value of other than 
“010”. 

0: no error 
1: error 


DATA_TIMEOUT_ERR [20] R/WC | 1’hO Data timeout error. This occurs when 
detecting one of the following timeout 
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conditions. 
1. Busy Timeout for R1b, R5b type 
2. Busy Timeout after Write CRC status 
3. Write CRC status Timeout 
4. Read Data Timeout 
0: no error 
1: timeout 


CMD_IND_ERR [19] R/WC | 1’hO Command index error. This occurs if a 
Command Index error occurs in the 
Command Response. 


0: no error 
1: error 


CMD_END_BIT_ERR [18] R/WC | 1’hO Command end bit error. This occurs when 
detecting that the end bit of a command 
response is 0. 


0: no error 


1: end bit error generated 


CMD_CRC_ERROR [17] R/WC | 1’hO Command CRC error. Command CRC Error is 
generated in two cases. 


1. Ifa response is returned and the 
Command Timeout Error is set to O, this 
bit is set to 1 when detecting a CRC 
error in the command response 


The HC detects a CMD line conflict by 
monitoring the CMD line when a 
command is issued. If the HC drives the 
CMD line to 1 level, but detects 0 levels 
on the CMD line at the next SDCLK 
edge, then the HC shall abort the 
command (stop driving CMD line) and 
set this bit to 1. The Command Timeout 
Error shall also be set to 1 to distinguish 
CMD line conflict. 
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0: no error 
1: CRC error generated 


CMD_TIMEOUT_ERR [16] R/WC | 1’hO Command timeout error. This occurs only if 
the no response is returned within 64 SDCLK 
cycles from the end bit of the command. If 
the HC detects a CMD line conflict, in which 
case Command CRC Error shall also be set. 
This bit shall be set without waiting for 64 
SDCLK cycles because the command will be 
aborted by the HC. 

0: no error 
1: timeout 

ERR_INT [15] 1’hO Error Interrupt 
If any of the bits in the Error Interrpt Status 
register are set, then this bit is set. Therefore 
the Host Driver can efficiently test for an 
error by checking this bit first. This bit is read 
only. 

0: no error 
1: error 


ADMA3_ COMPLETE [14] R/WC ADMA3 Complete 


CARD_INT R/WC | 1’hO Card interrupts. Writing this bit to 1 does not 
clear this bit. It is cleared by resetting the SD 
card interrupt factor. In 1-bit mode, the HC 
shall detect the Card Interrupt without SD 
Clock to support wakeup. In 4-bit mode, the 
card interrupt signal is sampled during the 
interrupt cycle, so there are some sample 
delays between the interrupt signal from the 
card and the interrupt to the Host system. 
When this status has been set and the HD 
needs to start this interrupt service, Card 
Interrupt Status Enable in the Normal 
Interrupt Status register shall be set to Oin 
order to clear the card interrupt statuses 
latched in the HC and stop driving the Host 
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System. After completion of the card 
interrupt service (the reset factor in the SD 
card and the interrupt signal may not be 
asserted), set Card Interrupt Status Enable to 
1 and start sampling the interrupt signal 


Sa aN 


DMA_INT [3] R/WC | 1’hO DMA interrupt. This status is set if the HC 
detects the Host DMA Interrupt. 
0: no DMA interrupt 
1: DMA interrupt generated 


e (ad a 


TR_COMPLETE [1] R/WC | 1’hO Transfer complete. This bit is set when a 
read/write transaction is completed. 
Read Transaction: This bit is set at the falling 
edge of Read Transfer Active Status. There 
are two cases in which the Interrupt is 
generated. The first is when a data transfer is 
completed as specified by data length (after 
the last data has been read to the Host 
System). The second is when data has 
stopped at the block gap and completed the 
data transfer by setting the Stop at Block Gap 
Request in the Block Gap Control register 
(after valid data has been read to the Host 
System). 
Write Transaction: This bit is set at the falling 
edge of the DAT Line Active Status. There are 
two cases in which the Interrupt is generated. 
The first is when the last data is written to 
the card as specified by data length and Busy 
signal is released. The second is when data 
transfers are stopped at the block gap by 
setting Stop at Block Gap Request in the Block 
Gap Control register and data transfers 
completed (after valid data is written to the 
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CMD_COMPLETE R/WC | 1’hO 


6.33.5.2.10EMMC_INT_ST_EN (B) 


Description: Normal and error interrupt status enable 


SC7731E Design Specification 


SD card and the busy signal is released). 


Note: Transfer Complete has higher priority 
than Data Timeout Error. If both bits are set 
to 1, the data transfer can be considered 
complete. 


0: no data transfer complete 
1: data transfer complete 


Command complete. This bit is set when 
getting the end bit of the command response 
(except auto CMD12 and auto CMD23). 


Note: Command Timeout Error has higher 
priority than Command Complete. If both are 
set to 1, it can be considered that the 
response was not received correctly. 


0: no command complete 


1: command complete 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1922 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


| @ | SPREADTRUM SC7731E Design Specification 


Normal and error interrupt status enable (reset 
0x0000_0000) 


AU DA DA CM CM 
DA 


INT_ST_EN 


Reserved 


aa a a aa 


Reserved = Reserved 


R/ 
w 


Field Name Bit Type | Reset | Description 
Value 
Sc a a S 


AXI_RESP_ERR_EN [28] AXI Bus Error status enable 
RESP_ERROR_EN [27] Response Error status enable 


RO RO 
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a a A 
I ld a 
ld e 
ee 
2 a 
Sa il al E 
a a ld oni 
ee a a a 


6.33.5.2.11EMMC_INT_SIG_EN (B) 


Description: Normal and error interrupt signal enable 
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Normal and error interrupt signal enable (reset 
0x0000_0000) 


AU DA DA CM CM 
DA 


INT_SIG_EN 


Reserved 


aa a a aa 


Reserved = Reserved 


R/ 
w 


Field Name Bit Type | Reset | Description 
Value 
Dc a a S 


AXI_RESP_ERR_EN [28] AXI Bus Error signal enable 
RESP_ERROR_EN [27] Response Error signal enable 


RO RO 
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ee A 
lad e 
ee 
2 oa 
Sa il al E 
a a ld oni 
ee a a a 


6.33.5.2.12EMMC_HOST_CTRL2 (B) 


Description: Host controller 2 and Auto CMD12 error status 
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Reserved UHS_ MODE 


EE Ra lal RAA A A 


(0) 
- 


Field Name Bit Type | Reset | Description 
Value 


a ee 


64_BIT_ADDR_EN [29] R/W | 1’bO_ | The system address is 32 bit or 64 bits 
0: 32 bit address 
1: 64 bit address 


HOST_VER_4 EN [23] i This design is host version 4 


CMD23_ENABLE [27] R/W | 1’bO CMD23 Enable 
This bit is used to select Auto CMD23 or Auto 
CMD12 for ADMA3 data transfer. Refer to 
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Auto CMD Enable in the Transfer Mode 
Register 
0: AutoCMD auto select CMD12 
1: AutoCMD auto select CMD23 
ADMA2_LEN_MODE [26] R/W The ADMA2 length mode is 26 bit or 16bit 
0: 16 bit data length mode 
1: 26 bit data length mode 


SO eal ed 


UHS_MODE [18:16] | RW | 3’bO UHS Mode Select 
This field is used to select one of UHS-I mode 
and effective when 1.8V Signaling Enable is 
set to 1. 
If Preset Value Enable in the SD_CTRL3 
register is set to 1, Host controller sets SDCLK 
Frequency Select, Clock Generator Select in 
the Clock Control register according to Preset 
Value registers. In this case, one of preset 
value registers is selected by this field. Host 
Driver needs to reset SD Clock Enable before 
changing this field to avoid generating clock 
glitch. After setting this field, Host Driver sets 
SD Clock Enable again. 
3’b000: SDR12 
3’b001: SDR25 
3’b010: SDR50 
3’b011: SDR104 
3’b100: DDR50 
3’b101: HS200 
3’b110: HS400 
3’b111: HS401 (EMMC5.1) HS400 mode 


ee 
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CMD_NOT_ISS_ERR Command not issued error. Setting this bit to 
1 means CMD_wo_DAT is not executed due 
to an Auto CMD12 error ([4:1]) in this 
register. 

0: no error 
1: not issued 


a ad 


ACMD_IDX_ERR ROC | 1’hO Auto CMD index error. This occurs if the 
Command Index error occurs in response to a 
command. 

0: no error 
1: error 


ACMD_END_BIT_ERR Auto CMD end bit error. This occurs when 
detecting that the end bit of command 
response is 0. 


0: no error 
1: end bit error generated 


ACMD_CRC_ERR Auto CMD CRC error. This occurs when 
detecting a CRC error in the command 
response. 


0: no error 
1: CRC error generated 


ACMD_TIMEOUT_ERR Auto CMD timeout error. This occurs if the no 
response is returned within 64 SDCLK cycles 
from the end bit of the command. If this bit is 


set to 1, the other error status bits ([4:2]) are 


meaningless. 

0: no error 

1: timeout 
ACMD12_NOT_EXEC Auto CMD12 Not Executed 


If memory multiple block data transfer is not 
started due to command error. This bit is not 
set because it is not necessary to issue auto 
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cmd12. Setting this bit to 1 means the Host 
Controller cannot issue auto cmd12 to stop 


memory multiple block data transfer due to 
some error. If this bit is set to 1. Other error 
status bits are meaningless. 


6.33.5.2.13EMMC_CAP1 
Description: Capabilities 


0x0040 Capabilities (reset Ox1E6D_0080) CAP1 


Bs i ft i) dil lak 


SLOT_TY v3 | V3 MAX_BL 
s 7 K_SIZE 


pee] PPR errr ae 
meter pepe pepet feeb pee 
i fa A A el cal 


: BASE_CLK_FRQ TIMEOUT_CLK_FRQ 


kar 


S MAKA KALA LABAKA KA L L AMA LA LALALA 


Field Name Bit Type | Reset | Description 
Value 
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SLOT_TYPE 
ASYNC_INT 


64BIT_ADD_SUP_V3 


Slot Type 


2’b00: Removable Card Slot 


Asynchronous Interrupt Support 
1’b0:Asynchronous Interrupt Not Supported 
64 bit System Bus Support 
1’b0 64 bit System Bus Support 
64BIT_ADD_SUP_V4 64 bit System Bus Support 
1’b0 64 bit System Bus Support 
V Voltage support 1.8 V. 
0: 1.8 V not supported 
1: 1.8 V supported 
V Voltage support 3.0 V. 
0: 3.0 V not supported 
1: 3.0 V supported 
V Voltage support 3.3 V. 
0: 3.3 V not supported 


1: 3.3 V supported 


Suspend/resume support. This bit indicates 
whether the HC supports Suspend/Resume 
function. If this bit is 0, the Suspend and 
Resume mechanism is not supported and the 
HD shall not issue either Suspend/Resume 
command. 


0: not supported 


1: supported 


SUSP_RES 
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DMA support. This bit indicates whether the 
HC is capable of using DMA to transfer data 
between system memory and the HC 
directly. 


0: DMA not supported 
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HIGH_SPEED [21] T’h1 High speed support. This bit indicates 
whether the HC and the Host System support 
High Speed mode and they can supply SD 
Clock frequency from 25 MHz to 50 MHz 
0: high speed not supported 
1: high speed supported 


I al al 


ADMA2_SUPPORT [19] 1’b1 | ADMA2 Support 
1’b0: ADMA2 is not supported 
1’b1: ADMA2 is supported 


8BIT_SUP [18] T’b1 8-bit Support for Device 
1’b1: 8-bit Bus Width Supported 


MAX_BLK_SIZE [17:16] 2’h01 | This value indicates the maximum block size 
that the HD can read and write to the buffer 
in the HC. The buffer shall transfer this block 
size without wait cycles. 

00: 512 bytes 

01: 1024 bytes 
10: 2048 bytes 
11: 4096 bytes 

BASE_CLK_FRQ [15:8] 6’hO | This value indicates the base (maximum) 
clock frequency for the SD clock. The unit is 
MHz If the real frequency is 16.5 MHz, a 
larger value shall be set, i.e., 010001b (17 
MHz) because the HD uses this value to 
calculate the clock divider value and it shall 
not exceed the upper limit of the SD clock 
frequency. The supported range is 10 to 63 
MHz If these bits are all 0, the Host System 
has to get information via another method. 
0: get information via another method 
(Registry Entry) 
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This bit shows the unit of base clock 
frequency used to detect Data Timeout Error. 


a al i a 


TIMEOUT_CLK_FRQ [5:0] 6’hO | This bit shows the base clock frequency used 
to detect Data Timeout Error. 
0: get information via another method 
1: 1 MHz 
2:2 MHz 
63: 63 MHz 


6.33.5.2.14EMMC_CAP2 
Description: Capabilities 2 
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0x0044 Capabilities 2(reset Ox0800 0007) CAP2 
Reserved Reserved 


Type RO 


ee‘ eee 
el ail E tt 


R5 
Reserved 
0S 
UP 


We 


PEPE EPP rrr rrr 


Field Name Bit Type | Reset | Description 
Value 
RE a 


ADMA3_ SUPPORT [27] Be: ee) ADMA3 is support 
ie 


DDR50_SUP [2] 1’b1_ | DDR50 Support 
SDR104_ SUP [1] T’b1 SDR104 Support 
SDR50_SUP 1’b1 | SDR50 Support 
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6.33.5.2.15EMMC_FRC_EVT 


Description: Force event register 


0x0050 Force event register(reset OxO000_ 0000) FRC_EVT 


Reserved 


Type 


Reset 


Field Name Bit Type | Reset | Description 
Value 


Oe 
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cere a G ee — 
Pa a a a 


ee (i a a, 


FRC_EVT_ACMD12 [7] WO | 1’ho Force Event for Command Not Issued By 
Auto CMD12 Error 


FRC_EVT_ACMD_NEXEC wo | 1’hO Force Event for Auto CMD 12 Not Executed 
1: Interrupt is generated 


0: No Interrupt 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1936 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


| @ | SPREADTRUM . SC7731E Design Specification 


6.33.5.2.16EMMC_ADMA_ERR 
Description: ADMA Error State register 


0x0054 ADMA Error State ( 0x0000_0000) ADMA_ERR_STS 
Hl al ad ad el il a alll la a a el 
BRESP_E | RRESP_E 
RR RR 


Reserved 


Type RO 


m ° 
i ele a EA AA 


ADMA _E 
Reserved RR_STAT 
E 


ve 


Field Name Bit Type | Reset | Description 
Value 


PX 6 ee 


BRESP_ERR [19:18] 2’hO | If BRESP = SLVERR or DECERR, then 
BRESP_ERR is occurred, and this register 
will indicted the type of Error. 

00: OKAY 

01: EXOKAY 
10: SLVERR 
11: DECERR 
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RRESP_ERR [17:16] If RRESP = SLVERR or DECERR, then 
RRESP_ERR is occurred, and this register 
will indicted the type of Error. 

00: OKAY 

01: EXOKAY 
10: SLVERR 
11: DECERR 


NORE lal E 


ADMA_LENGTH_MISMATCH [2] 1’hO | ADMA Length Mismatch Error 
1: Error 
0: No Error 
This error occurs in the following 2 cases: 
1) While Block Count Enable being set, 
the total data length specified by 
the Descriptor table is different 
from that specified by the Block 
Count and Block Length 
2) Total data length cannot be divided 
by the block length. 


ADMA_ERR_STATE [1:0] 2’hO | ADMA Error State 
This field indicates the state of ADMA 
when error is occurred during ADMA data 
transfer. 
2’b00: ST_STOP (Stop DMA), Points next of 
the error descriptor. 
2’b01: ST_FDS (Fetch Descriptor), Points 
the error descriptor 
2’b10: Reserved 
2’b11: ST_TFR (Transfer Data), Points the 
next of the error descriptor 


6.33.5.2.17EMMC_ADMA2_ADDR_L 
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Description: ADMA2 System Address Low registers 


0x0058 ADMA2 System Address Low ( 0x0000_0000) ADMA2_ADDR_L 
Nam 
ADMA2_ADDR_L[31:0] 


Type R/W 


Field Name Bit Type | Reset | Description 
Value 


ADMA2_ADDR_L [31:0] | R/W |} 32’hO | ADMA2 System Address 
Host Driver shall program Descriptor Table 
on 32-bit boundary and set 32-bit 
boundary address to this register. 
ADMA2/3 ignores lower 2-bit of this 
register and assumes it to be OOb. 
1) SDMA 
SDMA use this register to indicate System 
Address of data location instead of using 
SDMA System Address register, 
2) ADMA2 
This register holds byte address of 
executing command of the Descriptor 
table. At the start of ADMA2, the Host 
Driver shall set start address of the 
Descriptor table. 
3) ADMA3 
This register is set by ADMA3. Host Driver 
is not necessary to set this register. 


6.33.5.2.18EMMC_ADMA2_ADDR_H 


Description: ADMA2 System Address High registers 
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0x005C ADMA2 System Address High ( Ox0000_0000) ADMA2_ADDR_H 
Nam 


ADMA2_ADDR_H[31:0] 


Type R/W 


Field Name Bit Type | Reset | Description 
Value 


ADMA2_ADDR_H [31:0] 32’hO | See EMMC_ADMA2_ADDR_L 


6.33.5.2.19EMMC_ADMA3_ADDR_L 
Description: ADMA3 System Address Low registers 


0x0078 ADMA3 System Address Low( 0x0000_0000) ADMA3_ADDR_L 
Nam 
ADMA3_ADDR_L[31:0] 


Type R/W 


Field Name Bit Type | Reset | Description 
Value 


ADMA3_ADDR_L [31:0] | R/W | 32’hO | ADMA3 Integrated Descriptor Address 
The start address of Integrated DMA 
Descriptor is set to this register. Writing to 
a specific address starts ADMA3. 
Host Driver shall program Descriptor Table 
on 32-bit boundary. ADMA3 ignores lower 
2-bit of this register and assumes it to be 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1940 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM’ 


SC7731E Design Specification 


00b. writing to O7Bh starts ADMA3 data 


transfer. 


6.33.5.2.20EMMC_ADMA3_ADDR_H 
Description: ADMA3 System Address High registers 


0x007C ADMA3 System Address High( 0x0000_0000) ADMA3_ADDR_H 
Nam 
ADMA3_ADDR_H[31:0] 


Type R/W 


Field Name Bit Type | Reset | Description 
Value 


ADMA3_ADDR_H [31:0] 32’hO | See ADMA3_ADDR_L 


6.33.5.2.21 EMMC_HOST_VER 


Description: Host version number 
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OxOOFC version number (reset 0x0004_0000) HOST_VER 
Name Reserved HOST_VER 


Type 


a =ë r:;é‘éiaRR A 
e fe le a nea 

SLT 
Reserved 


Type RO 


Field Name Bit Type | Reset | Description 
Value 


aie al 


HOST_VER [23:16] 8’hO | This status indicates the Host Controller Spec 

Version. The upper and lower 4 bits indicate 
the version. 
00: SD Host Specification version 1.0 
01 SD Host Specification Version 2.0 
02 SD Host Specification Version 3.0 
03 SD Host Specification Version 4.0 
04 SD Host Specification Version 4.1 
Others: reserved 


(SO a i 
SLT1_INT Be ee One slot, it is equal to the int_to_arm 
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6.33.5.2.22EMMC_DLL_CFG 
Description: EMMC PHY DLL CFG registers 


0x0200 EMMC PHY DLL CFG ( 0x0000_0000) DLL_CFG 
29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserve 
d 


PPT 


DLL_PHA_INTE 


DLL_INIT DLL_CPST_THRES 
= T z RVAL 


Ka R/W R/W RO 


Field Name Bit Type | Reset | Description 
Value 


De E a al sl 


CLKDATSMP_SEL [29] R/W | 1’hO Clock data sample select 
0: internal clock to sample data. 
1: PAD loopback clock to sample data 


CLKCMDSMP_SEL [28] Clock command sample select 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1943 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM’ 


DLL_RDNEG_CPST_EN [27] 


DLL_RDPOS_CPST_EN [26] i 
DLL_RDCMD_CPST_EN [25] f 


DLL_DATWR_CPST_EN [24] 


DLL_CLK_SEL ep 
DLL_EN [21] 


ia 
ee 
E 
T 
a 
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0: Internal clock to sample command 
1: PAD loopback clock to sample command 
Read negedge delay delay cell select 


O:use user defined value from 
CLKNEGRD_DLY_ VAL 


1:use dll generated value which referenced 
form CLKNEGRD_DLY_ VAL 


Read posedge delay delay cell select 


O:use user defined value from 
CLKPOSRD_DLY_VAL 


1:use dll generated value which referenced 
form CLKPOSRD_DLY_VAL 


Read cmd delay delay cell select 


O:use user defined value from 
CLKCMDRD_DLY_VAL 


1:use dll generated value which referenced 
form CLKCMDRD_DLY_VAL 


write delay delay cell select 


O:use user defined value from 
CLKDATWR_DLY_VAL 


1:use dll generated value which referenced 
form CLKDATWR_DLY_VAL 


Es 

DLL Clock source selection 
0: Select 1x clock 

1: Select 2x clock 

DLL enable signal 

0:DLL disable 

1:DLL enable 


DLL clear ee 
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a Oa 
DLL_AUTO_CLR_EN [19] Don’t support in this version 
DLL_CPST_EN [13] DLL output delay value enable 


DLL_CPST_START [17] R/W | 1’hO DLL start enable signal,this bit should be 
write to 1’b0O when it is enabled to 1’b1 


DLL_SEARCH_MODE [16] R/W | 1’hO DLL search mode: 
0: search 0,then search 1,then lock 
1: search lock point directly 


DLL_INIT [15:8] | R/W | 8’ho DLL count initial value,DLL use it as the 
initial value to count the delay value. 

DLL_CPST_THRESHOLD [7:4] R/W | 4’hO DLL change threshold value,DLL update 
rd/wr/cmd delay line value if the DLL count 
delta bigger then DLL_CPST_THRESHOLD 


eR 


DLL_PHASE_INTERVAL [2:0] R/W | 3’hO DLL phase interval , DLL use it as the 
interval of phase 1 and phase2 


DLL ,Delay Locked Loop, it can compensate the drift delay over voltage or temperate automatically 


When clk frequency >=100Mhz,It is recommend that to enable the DLL. 
The DLL enable sequence is 


1. DLL_INIT = 0x0c; DLL_SEARCH_MODE = 0x1; 
2. DLL_EN = 0x1; 
3. Wait DLL_LOCKED = 1’b1; 
4. Set DLL_CPST_EN= 0x1, 
If it is SDR mode, set DLL_DATWR_CPST_EN, DLL_RDCMD_CPST_EN, 
DLL_RDPOS_CPST_EN = 1’b1; 


If it is DDR mode,set DLL_DATWR_CPST_EN, DLL_RDCMD_CPST_EN, 
DLL_RDPOS_CPST_EN ,DLL_RDNEG_CPST_EN = 1’b1; 


6.33.5.2.23EMMC_DLL_DLY 
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Description: EMMC PHY DLL DLY registers 


0x0204 EMMC PHY DLL DLY ( 0x0000_0000) DLL_DLY 
CLKNEGRD_DLY_VAL CLKPOSRD_DLY_VAL 


Type R/W R/W 


a a a 
He ala a al ea a ol alfa 
CLKCMDRD_DLY_VAL CLKDATWR_DLY_VAL 


Type R/W R/W 


Field Name Bit Type | Reset | Description 
Value 
8’hO 


CLKNEGRD_DLY_ VAL [31:24] 


CLKPOSRD_DLY_VAL [23:16] 
CLKCMDRD_DLY_VAL [15:8] R/W Clock Read Command Line Delay Value 
Based Phase is same as PHY Clock 


Clock Read Data Negedge Delay Value 
Based Phase is same as PHY Clock 


Refer to description of 
CLKDATWR_DLY_VAL 


Clock Read Data Posedge Delay Value 
Based Phase is same as PHY Clock 


Refer to description of 
CLKDATWR_DLY_VAL 


Refer to description of 


CLKDATWR_DLY_VAL 
CLKDATWR_DLY_VAL [7:0] Clock Data Write Line Delay Value 


Based Phase is invert of PHY Clock 
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When DLL_DATWR_CPST_EN is enable, 


This register is act as proportion of DLL 
clock cycle. 


E.g.(when DLL_DATWR _CPST_EN==1) 


If CLKDATWR _DLY_ VAL ==’h40, it means 
delay ‘h40/’h100 ~ 1/4 cycle. 


If CLKDATWR_DLY_ VAL ==’h80, it means 
delay ‘h80/’h100F ~ 1/2 cycle. 


6.33.5.2.24EMMC_DLL_DLY_OFFSET 
Description: EMMC PHY DLL Offset Read registers 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1947 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM . SC7731E Design Specification 


0x0208 EMMC PHY DLL DLY Offset ( 0x0000_0000) DLL_DLY_OFFSET 


Reserve 


i CLKNEGRD_DLY_OFFSET Reserved CLKPOSRD_DLY_OFFSET 


od aa ade 


Reserve 


d CLKCMDRD_DLY_OFFSET | Reserved CLKDATWR_DLY_OFFSET 


Field Name Bit Type | Reset | Description 
Value 
I sd E 


CLKNEGRD_DLY_INV [29] Clock Read Data Negedge Delay Invert 
CLKNEGRD_DLY_OFFSET [28:24] Refer to description of 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1948 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


gy 
CLKPOSRD_DLY_INV [21] Clock Read Data Posedge Delay Invert 


CLKPOSRD_DLY_OFFSET [20:16] | R/W | 5’hO Refer to description of 
CLKDATWR_DLY_OFFSET 


CLKCMDRD_DLY_INV [13] Clock Read Command Line Delay Invert 


CLKCMDRD_DLY_OFFSET [12:8] | R/W | 5’hO Refer to description of 
CLKDATWR_DLY_OFFSET 


sol ll 
CLKDATWR_DLY_INV [5] Clock Data Write Line Delay Invert 


CLKDATWR_DLY_OFFSET R/W | 5’hO Data Write Delay offset. The highest bit 
indicates if it is add or sub. 


OFFSET [4]=0: CLKDATWR_DLY_VAL + 
OFFSET [3:0] 


OFFSET [4]=1: CLKDATWR_DLY_VAL— 
OFFSET [3:0]. 


If DLL_DATWR _CPST_EN==1, the offset is 
added after the proportion. 


E.g. If 
Clock cycle (CYC)== 5ns 


CLKDATWR _DLY_ VAL (VAL) ==’h40, 
CLKDATWR_DLY_OFFSET (OFSET) == ‘h6, 


DLL_CNT(CNT) == ‘h20 


it means delay: 


(VAL/’h100)*CYC + (CYC * OFSET) / CN = 


(‘h40/’h100)*5ns + (5ns * ‘h6) / ‘h20 ~ 
2.2ns 
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6.33.5.2.25EMMC_DLL_STSO 
Description: EMMC PHY DLL STSO0 registers 


0x0210 EMMC PHY DLL STS ( 0x0000_0000) DLL_STSO 


Reserved 


Type RO 


a CC 
lil od 0a 


DLL_CNT 


Field Name Bit Type | Reset | Description 
Value 
Tet a 


DLL_PHASE1 [20] ae ae Reserved for vender asic only 
DLL_PHASE2 [19] iia (ical Reserved for vender asic only 


DLL_LOCKED [18] 1’ho If use DLL ,software should wait this value 
to 1’b1 

DLL_ERROR [17] 1’hOo If use DLL, soft ware should wait 
DLL_LOCKED to 1’b1 and at that time , this 
bit is 1’bO 


DLL_CPST_ST [16] pee ere Reserved for vender asic only 
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ee 
[ 


Reserved 


a lll 
DLL_ST 11:8] fe jee Reserved for vender asic only 
DLL_CNT [7:0] KAA DLL delay cell counts of 1 cycle 


6.33.5.2.26EMMC_DLL_STS1 
Description: EMMC PHY DLL STS1 registers 


0x0214 EMMC PHY DLL STS ( 0x0000_0000) DLL_STS1 
Nam 
CLKNEGRD_DLY_CNT CLKPOSRD_DLY_CNT 


Type RO RO 


WHHHHHHHFOJHHHHHH 
Had ls at a daa ali a a a 
Nam 
CLKCMDRD_DLY_CNT CLKDATWR_DLY_CNT 


Type RO RO 


Value 
i+ nl Ged ll ial ee 
ill dal atl 
ee ee 
ia al al dined 


6.33.5.2.27EMMC_RAM_ADDR_BUF_L 
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Description: EMMC Buffer Processing System Low address 


0x0220 EMMC Buffer Process System Low Addr ( 0x0000_0000) RAM_ADDR_BUF_L 


RAM_ADDR_BUF_L[31:0] 


Type 


Field Name Bit Type | Reset | Description 
Value 


RAM_ADDR_BUF_L [31:0] 32’hO | Buffer Processing System address. 
This register indicates the processing 
system address. 


Note: When Error Occurred, the Controller will stop work immediately, and all the FSM will reset.. 


Software may use these four register to find the error position and continue the next transfer. 


For controller, the BUFFER transfer and IO transfer data may not synchronized. When write, the 
BUFFER is filled first, then IO is following; when read, the IO is work first, and BUFFER is following. In 
addition, the controller has 2 ping-pong buffer inside, that means, when write, the BUFFER may 
preceding two blocks than IO; when read the IO may preceding two blocks than BUFFER. These 
issued should be considered when software fix the error position. 


WRITE: 


The EMMC_RAM_ADDR_IO and EMMC_BLK_CNT_IO is the actually write block to Flash. Software 
may use this address to do next transition start address. 


E.g. When an error occurred, these register value are: 
EMMC_RAM_ADDR_IO = 32’h8000_0600 
EMMC_BLK_CNT_IO  =32’h3 


That means, there are 3 blocks has been written to flash. The next ram address to write to flash 
(through IO) is 32’h8000_0600. 
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Meanwhile, the following two registers are just for reference. 
EMMC_RAM_ADDR_BUF = 32’h8000_0A00 
EMMC_BLK_CNT_BUF =32’h5 


That means, the interior buffer has get 5 blocks data through DMA, but not means all of them are 
write to flash. And the next ram address to get data is 32’h8000_OAOO. The address has an exception, 
when the ADMA_ERR_STATE = 2’b01, the ADMA2 is in Fetch State, the actually next address is not 
this value, it just indicate the ideal increased next address. 


READ: 


The EMMC_RAM_ADDR_BUF and EMMC_BLK_CNT_BUF is the actually read block to Interior RAM. 
Software may use this address to do next transition start address (with exception) 


E.g. When an error occurred, these register value are: 
EMMC_RAM_ADDR_BUF = 32’h8000_0800 
EMMC_BLK_CNT_BUF =32’h4 


That means, there are 4 blocks has been written to flash. The next ram address to read from internal 
buffer (original source are flash) is 32’h8000_0800. The address has an exception, when the 
ADMA_ERR_STATE = 2’b01, the ADMA2 is in Fetch State, the actually next address is not this value, it 
just indicate the ideal increased next address. Software should trace the actually next address based 
on the ADMA2 descriptors. 


Meanwhile, the following two registers are just for reference. 
EMMC_RAM_ADDR_IO = 32’h0 
EMMC_BLK_CNT_IO =32’h6 


That means, the interior buffer has get 6 blocks data from flash (through IO), but not means all of 
them are saved on interior RAM. And the ram address is 32’hO means it is invalid, because the data is 
just store on buffer, and where to save is not know (either increased for block count step, or changed 
to other address). 


6.33.5.2.28EMMC_RAM_ADDR_BUF_H 
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Description: EMMC Buffer Processing System High address 
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EMMC Buffer Process System High Addr 
( Ox0000_0000) 


0x0224 RAM_ADDR_BUF_H 


RAM_ADDR_BUF_H[31:0] 


Type 


Field Name Bit Type | Reset | Description 
Value 


RAM_ADDR_BUF_H [31:0] re 32’hO | See RAM_ADDR BUF_L 


6.33.5.2.29EMMC_BLK_CNT_BUF 
Description: EMMC Buffer Processing Block Count 


0x0228 EMMC Buffer Processing Block Count ( 0x0000_0000) BLK_CNT_BUF 


BLK_CNT_BUF 


Ka 


Field Name Bit Type | Reset | Description 
Value 


BLK_CNT_BUF [31:0] 32’hO | Buffer Processing Block Count. 
This register indicates the processing Block 
Count. 


6.33.5.2.30EMMC_BLK_CNT_IO 
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Description: EMMC IO Processing Block Count 


Ox022C EMMC IO Processing Block Count ( 0x0000_0000) BLK_CNT_IO 


BLK_CNT_IO 


m 


Field Name Bit Type | Reset | Description 
Value 


BLK_CNT_IO [31:0] 32’hO | IO Processing Block Count. 
This register indicates the processing Block 
Count. 


6.33.5.2.31 EMMC_ADMA2_ADDR_ING_L 
Description: EMMC Processing ADMA2 Low address 


, ADMA2_ADDR_ING 
EMMC Processing ADMA2 Low Address ( 0x0000_0000) = B+ Ne 
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Processing ADMA2 address. 


1) ADMA2 
This register holds byte address of 


executing command of the Descriptor 
table. At the start of ADMA2, The ADMA 
increments this register address, which 
points to next line, when every fetching a 
Descriptor line. When the ADMA error 
Interrupt is generated, this register shall 
hold the Descriptor address depending on 
the ADMA state. 


2) ADMA3 

This register is set by ADMA3. The ADMA3 
increments address of this register. Which 
points to next line, when every time 
fetching a Descriptor line. When Error 
Interrupt is generated, this register shall 
hold the Descriptor address depending on 
the ADMA state. 


6.33.5.2.32EMMC_ADMA2_ADDR_ING_H 
Description: EMMC Processing ADMA2 High address 


EMMC Processing ADMA2 High Address ADMA2_ADDR_ING_ 
(0x0000_0000) 


ADMA2_ADDR_ING_H[31:0] 


Type 


Field Name Bit Type | Reset | Description 
Value 
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ADMA2_ADDR_ING_H [31:0] a 32’hO | See ADMA2_ADDR_ING_L 


6.33.5.2.33EMMC_ADMA3_ADDR_ING_L 
Description: EMMC Processing ADMAS3 Low address 


, ADMA3_ADDR_ING 
EMMC Processing ADMA3 Low Address ( 0x0000_0000) 7 aaron 


Field Name Bit Type | Reset | Description 
Value 


ADMA3_ADDR_ING_L [31:0] 32’hO | Processing ADMA3 address. 
The ADMA3 fetches one Descriptor 
Address and increments this filed to 
indicate the next Descriptor addresses. 


6.33.5.2.34EMMC_ADMA3_ADDR_ING_H 
Description: EMMC Processing ADMA3 High address 
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EMMC Processing ADMA3 High Address ADMA3_ADDR_ING_ 


0x024C 
( 0x0000_0000) 


ADMA3_ADDR_ING_H[31:0] 


Type 


Field Name Bit Type | Reset | Description 
Value 


ADMA3_ADDR_ING_H [31:0] Pe 32’hO | See ADMA3_ ADDR_ING_L 


6.33.5.2.35EMMC_BUSY_POSI 
Description: EMMC Busy/CRC Status Position registers 
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0x0250 EMMC BUSY Position ( 0x006A_0C00) BUSY_POSI 


READ_BUSY_POSI_ST 
Reserved CRCSTS_POSI_STS a g ~ 


READ_BUSY_POSI_SE 


MSTRS_PROT a CRCSTS_POSI_SET 3 


Field Name Reset | Description 
Value 


ge SE E 
a al? had 


MSTRS_PROT [14:12] | R/W | 3’hO Master PROT attributes. 
It directly maps to the AXI master bus. 
AWPROT_emmc and ARPROT_emmc port. 


SDCARD_CLK_OE [11] Control the Output enable of clock SD_CLK 
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SDCARD_CLK_IE [10] 


CRCSTS_POSI_FORCE 


0: Clock OE is O 

1: Clock OE is 1 

Control the Input enable of clock SD_CLK, 
0: Clock IE is O 

1: Clock IE is 1 

CRC Status Position Force Enable 
0: use default value 

1: use CRCSTS_POSI value 
(Debug or designer set only) 
Read Busy Position Force Enable 
0: use default value 

1: use READ_BUSY_POSI value 


(Debug or designer set only) 


READ_BUSY_POSI_ FORCE il 


Read Busy Position Adjustment 


This register can adjust the sample position 
of read busy, the need of this register is 
because of the HS200 or HS400 read data 
or CRC status may delay more cycles than 
legacy mode. 


When controller is read busy, the moment 
of stopping clock may be adjust through 
this register. 


CRCSTS_POSI_ SET [7:4] CRC Status Position Adjustment 
This register can adjust the sample position 
of CRC status, the need of this register is 
because of the HS200 or HS400 read data 
or CRC status may delay more cycles than 
legacy mode 
When CRCSTS_POSI_FORCE is set 1 this 
register is valid, else the actual value is 
used internal set value. 


READ_BUSY_POSI_SET [3:0] 
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this register is valid, else the actual value is 


used internal set value. 


6.33.5.2.36EMMC_CRCERR_STS 
Description: EMMC CRC Error Status registers 


0x0254 EMMC CRC Error Status ( Ox0000_0000) FSM_CRCERR_STS 
Nam 
Be 
e 
eS 
°° a ie i nO E 
id ai a a a a 
Nam 
| DATA_CRC_ERR 
e 


ht a al a al <a ad ca el 


Field Name Bit Type | Reset | Description 
Value 


Or 


RDATA_CRC_ERROR [15:0] 16’hO | (Debug only) 
Bit[15] : Neg 7 
Bit[14] : neg 6 
Bit[13] : neg 5 
Bit[12] : neg 4 
Bit[11] : neg 3 
Bit[10] : neg 2 
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Bit[9] : 


Bit[8] : 


Bit[7] 
Bit[6] 
Bit[5] 
Bit[4] 
Bit[3] 
Bit[2] 
Bit[1] 


Bit[O] : 


: pos 7 
: pos 6 
:pos5 
: pos 4 
: pos 3 
: pos 2 


:pos 1 


pos 0 
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The BIT[15:8] just used in DDR mode. 


6.33.5.2.37EMMC_DEBUGO 
Description: EMMC FSM Debug0 register 


V1.0 
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0x0260 EMMC FSM Debugo ( 0x0000_0000) FSM_DEBUGO 
a a a Ga id a a a al a ed 
CL 


Reserved RECV_FSM 


bea : 
a 06h US 


Field Name Bit Type | Reset | Description 
Value 


CLK_PAD_OUT_IND [31] T’hO | This bit indicate whether the pad clock is 
working or stop. 
0: clock is stopped. 
1: clock is working 


Po A all 
D il 
I cc a 
Lead Pell 
Se E a E S 
aca a il a 
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6.33.5.2.38EMMC_DEBUG1 
Description: EMMC FSM Debug1 register 


0x0264 EMMC FSM Debug! ( 0x0000_0000) FSM_DEBUG1 


Nam 
Reserved 


ead 


PPE PEPE PEELE LALALA 
lc lB BS 


ADMA2_FSM MST_FSM 


Field Name Type | Reset | Description 
Value 


ED i i 

E il el rc 
iad blll lc 
a ee 
ee e 


6.33.5.2.39EMMC_DEBUG2 
Description: EMMC FSM Debug2 register 
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0x0268 EMMC FSM Debug? ( 0x0000_0000) FSM_DEBUG2 
RBUF64_ | WBUF64 
Reserved 


Value 
ll ald 
atin an el a 
hen lll 
hil. ol Ll rc 
il sl lc 
ee E a A 
Zo e 
ico E Ll a a 


6.33.5.2.40EMMC_TRACE_CFG 


Description: EMMC Trace Configure registers. 
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0x0270 EMMC Trace Configure register (reset OxE680_3300) TRACE_CFGO 


Nam 
TRACE_OVFLWTHRE TRACE_SMPPOS 


Type R/W R/W 


i HE E HOUEUNG 
Hl i aad all al 


TRACE_C 


TRACE_CPST2THRE 
= PST SEL 


Field Name Bit Type | Reset | Description 
Value 


TRACE_OVFLWTHRE [31:24] | R/W | 8’hE6 | Change point overflow threshold. 
When the change point is in the “last point” 
of the one cycle data window, then the 
compensating is not so easy, and may be no 
margin to compensate. The words of “last 
point” are expressed as overflow threshold. 
The unit is proportion of DLL_CNT 
If TRACE_OVFLWTHRE == ‘hE6, it means the 
overflow point is 
(‘hE6/’h100) * DLL_CNT 90% * DLL_CNT. 
That’s to say in the 90% position of one cycle. 
(Just use in auto mode) 
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TRACE_SMPPOS [23:16] 8’h80 
TRACE_CPST2THRE [15:8] 83’h33 


o 
Bý gi 


TRACE_CPST_SEL [5:4] 
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Trace sample position. 


When the delay is calculated, which point to 
compensate in one cycle, or to say where the 
sample position in one cycle is 


The unit is proportion of DLL_CNT. 
If TRACE_SMPPOS == ‘h80F, it means delay 


(‘n80/’h100) * DLL_CNT ~ 50% * DLL_CNT. 
That’s to say in the middle point. 


(Just use in auto mode) 
Trace compensates mode 2 threshold. 


When TRACE_CPST_SEL = 2, this register is 
the set threshold. 


The unit is proportion of DLL_CNT. 

If TRACE_CPST2THRE == ‘h33, it means delay 
(‘h33/’h100) * DLL_CNT = 20% DLL_CNT 
(Just use in auto mode) 

Trace compensates data enable 

0: disable 

1: enable 

(Just use in auto mode) 

Trace compensates command enable 

0: disable 

1: enable 

(Just use in auto mode) 

Trace compensates selection. 


0: Directly mode. Once the trace is done, the 
calculated delay phase is directly 
compensated on the delay line. 


1: Step by step mode. Once the trace is done, 


if the calculated delay value is bigger than 
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TRACE_CLK_INV 
TRACE_LINE_SEL 


TRACE_AUTO_EN 
TRACE_MANU_EN 


||. 
Na 
iil 
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used delay value, then the delay value is add 
one step (DLL_CNT [7:5]). 


This mode is make the assumption that the 
delay phase of read signal is change slowly. 


2: Threshold mode. Once the trace is done, if 
the difference of calculated delay value and 
now used delay value is lower than the set 
threshold, and then compensates the new 
value on the delay line. 


This mode is to avoid the big jump from one 
delay to another. 


(Just use in auto mode) 
Trace clock invert enable 

0: trace clock not invert 

1: trace clock invert. 

(Just use in manual mode) 
Trace line selection. 

0: use command line to trace 
1: use data 0 line to trace 
Trace auto mode enable. 


It is different from manual mode. Once it is 
enabled, the trace will auto compensate the 
delay value for the best phase to sample the 
read data. 


0: disable 

1: enable 

Trace manual enable. 
O: idle 

1: write active 


After once manual trace is done, the 
TRACE_STSO / TRACE_STS1 / TRACE_STS2 will 
reflect the 32 trace clock count counter. 
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Software will used it to derive the change 
point and the compensate value. 


It is write only, and auto clear to O after write 
1. 


The trace function can search the proper point of sample clock. The trace enable sequence is below 
(eg for emmc) 


Ensure DLL is enabled; 

Set TRACE_AUTO_EN = 1’b1; 
Set TRACE_LINE_SEL = 1’b1; 
Set TRACE_CPST_SEL = 2’b0; 

Set TRACE_CPSTCMD_EN= 1’b1; 
Set TRACE_CPSTDAT_EN = 1’b1; 
Disable error ints; 

Set cmd21 to emmc; 

Set TRACE_CPST_SEL = 2’b1; 

10. Set cmd21 to emmc; 


SOP 00T aE RO TO 


11. Sequence finished and normal operation; 


6.33.5.2.41 EMMC_TRACE_STS 
Description: EMMC Trace Status register 
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0x0274 EMMC Trace Configure 1 register (reset Ox0000_0000) TRACE_CFG1 


ul il a a di ad fd il el bale a i 
TR TR 


Reserved TRACE_CPST_COUNT 


RO ROC 


=| CT 
al il ea dd a a a a ae 


Nam 
ie TRACE_CPST_NS TRACE_CHG POS TRACE_DL_SEL 
e 


Field Name Bit Type | Reset | Description 
Value 


TRACE_CPST_READY [31] T’hO | Trace compensates ready. 
0: not ready 
1: ready 
In auto mode, when compensating operation 
is occurred, it is set to 1, else it set to 0, and it 
is completely automatic. 
In manual mode, when the 32 trace counter 
is counted, then the ready is valid; if software 
read this register or another manual trace is 
started the ready status is clear to 0. 


I eal i in 
a es a 
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In auto mode, it recorded how many 
compensating operations have been 
occurred. If the counter is overflow, then it 
will keep stay in 0x80 and won’t accumulate. 


It is auto clear to 0 after read this register. 
TRACE_CPST_CLKPLRTY Trace compensates clock polarity. 

0: Not invert 

1: Invert 
TRACE_CPST_NS Trace compensates value. 

E.g. 


If DLL_CNT = ‘h41 (then unit delay is 0.23ns, 
see TRACE- DL_SEL for reference), 
TRACE_CPST_NS = 10, then the 


TRACE_CPST_NS = 10 * 0.23ns = 2.3ns. 


TRACE_CHG_POS Trace change position. 


In auto mode, the trace module will auto 
check the change point; it indicated which 
clock trace in 32 clocks is the change point. 


The value is 0 ~ 31. 

TRACE_DL_SEL Trace delay between 32 clocks. 
It indicates the delay time between 32 clocks, 
It equal to DLL_CNT [7:5]. 


If DLL_CNT = ‘h41, then TRACE_DL_SEL = 2, if 
clock cycle is 5 ns, then the delay value is 
(5ns /’h41) * (2+1) = 0.23 ns 


6.33.5.2.42EMMC_TRACE_CNTO 
Description: EMMC Trace Counter 0 register 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1971 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Design Specification 


0x0278 EMMC Trace Counter 0 register (reset OxO000_0000) TRACE_CNTO 


Nam | TRACE_C TRACE_C 
~ TRACE_CNT9 TRACE_CNT8 TRACE_CNT7 TRACE_CNT6 NTS. 


TRACE_CNT4 TRACE_CNT3 TRACE_CNT1 TRACE_CNTO 


Field Name Bit Type | Reset | Description 

Value 
TRACE_CNT10 ~ [31:0] 32’hO | Reserved for vender asic only 
TRACE_CNTO 


6.33.5.2.483EMMC_TRACE_CNT1 
Description: EMMC Trace Counter 1 registe 
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r0x027C EMMC Trace Counter 1 register (reset OxO000_0000) TRACE_CNT1 
Bit | 31 | 30 28 | 27 25 | 24 Dales 19 | 18 
TR 


TRACE_CNT20 | TRACE_CNT19 | TRACE_CNT18 | TRACE_CNT17 | TRACE_CNT16 


TRACE_CNT15 | TRACE_CNT14 | TRACE_CNT13 | TRACE_CNT12 | TRACE_CNT11 


Field Name Bit Type | Reset | Description 

Value 
TRACE_CNT21~ [31:0] 32’hO | Reserved for vender asic only 
TRACE_CNT10 


6.33.5.2.44EMMC_TRACE_CNT2 
Description: EMMC Trace Counter 2 register 
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0x0280 EMMC Trace Counter 2 register (reset OxO000_0000) TRACE_CNT2 
TR 


TRACE_CNT31 | TRACE_CNT30 | TRACE_CNT29 | TRACE_CNT28 | TRACE_CNT27 


TRACE_C 
NT21 


Field Name Bit Type | Reset | Description 

Value 
TRACE_CNT31 ~ [31:0] 32’hO | Reserved for vender asic only 
TRACE_CNT21 


6.33.5.2.45CARD_DEBOUNCE 


Description: Card de-bounce parameter 
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0x0284 Card de-bounce register (reset Ox0000_ 0003) 


_ o 


| 


SLALA LABAKA KALALA LALA LARA LAKALAKA 
ie G Lei E e 


B RSS 


Type 
* e 


Field Name Bit Type | Reset | Description 
Value 
ERE 


DEB_EN ERVA De-bounce enable 


6.33.5.2.46CARD_PROT_CFG 


Description: Card protect config signal 
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0x0288 Card de-bounce register (reset OxO000_0003) 


Nam 
A Reserved 


BATTERY_DEB_CNT_ 
VAL 


Reserved 


Field Name Bit Type | Reset | Description 
Value 


Sal a 


[7:4] R/W | 4’h8 Battery debouce conter value, 
BATTERT_DEB_CNT (VAC Default : every 8 cycles of clk_emmc_sd 
samples once of battery detect signal 
BATTERY DEB EN Battery debouce function enable 


[2] R/W | 1’hO If card protect feature is used,this bit should 
CARD_PROTECT 
E be set to 1’b1 


CARD_PRESENT Card present signal 
BATTERY_PRESENT w Battery present signal 


Card power lose and card remove protect sequence: 
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1. Set DEB_EN = 1; 
2. Set CARD_PRESENT , BATTERY_PRESENT to predefined value. 
3. Set CARD_PROTECT = 1’b1; 


6.33.5.2.47DLL_BACKUP 
Description: DLL USED BACKUP SIGNAL 


0x028C Card de-bounce register (reset Ox0000_ 0002) 


———— 


eee 


=P PP PEPE PEPE PLE pT 
e EE 


: Reserved 


Type 
W 


"EEE? PP? 


Field Name Bit Type | Reset | Description 
Value 


I el Ee 


OE_EXT_OPTIONAL Oe_ext_optional( Reserved for vender asic 
only) 


RF_DLL_SLICE_EN_ VALUE Force slice en value( Reserved for vender 
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EE E E E S 


[2] R/W | 1’hO Force slice enable( Reserved for vender asic 
RF_DLL_SLICE_EN_ FORCE ly) 
only 


RF_DLL_BACKUP_VALUE [1] R/W | 1’h1 Force dll use backup mode value( Reserved 
for vender asic only) 
R/W | 1’bO Force dll use backup mode( Reserved for 
RF_DLL_BACKUP : 
a vender asic only) 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1978 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM ) SC7731E Design Specification 


6.33.6 Application Notes 


6.33.6.1 ADMA3 example 
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Write Descriptor 


ADMA3 INTG DESCRIP 


h1_0000 [RIZOOSO BENTO) 
h1_0008 MME 
h1_0010 STO) 
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BM Data 
L Link 
N Nop 


Read Descriptor 


ADMA3 INTG DESCRIP 


n1_0000 [Eoso 
nı_o00s M 
h1_0010 M 


V1.0 


ADMA3 CMD DESCRIP 


h1_0080 MENTHA — 
h1_0088 [DZE 
n1_0090 ARAU 
n1_0098 [ERBERANTBOOTOnI) 
h1_000 M 
n1_ooAs MADA 
n1_0080 PME 
hn1_0100 M 


ADMA3 CMD DESCRIP 


n1_0200 [ENTE 
n1_0208 [SZE 
h1_0210 ARG 
n1_0213 [OMDR 
n1_0220 S 
h1_0228 T ~ 
n1_0230 [SOOO STOO0O 
h_0238 MAS 


ADMA3 CMD DESCRIP 


n1_0300 [ON 
n1_0308 [SZE 

h1_0310 [ARG 

h1_0318 [CMDARAN 0] 

n1_0320 S 
n1_0323 MS 
n1_0330 Moo y 
h1_0338 MEO L 
h1_0360 MA 
hn1_0368 MAO 


ADMA3 CMD DESCRIP 


n1_0080 [ENT 
h1_0088 [MZE 
h1_0090 ARGU 
n1_0098 [EMBETRANTBOOTOR) 
n1_ooAo M 
n1_ooAs M 
n1_0080 ME L 
nı_0100 [ST20005576 510001 DN 


ADMA3 CMD DESCRIP 


h1_0200 PONTo 
h1_0208 [SZE 
h1_0210 R 
h1_0218 OMDR 
in1_0220 [SS000 TOOT DN 
h1_0228 SE ~ 
h1_0230 [S400 Se 5100001 DN 
in1_0238 [R4800 T1001 05 


ADMA3 CMD DESCRIP 


h1_0300 [ERTS BOOTOOT) 
hi_0308 [SES 
h1_0310 ARO 
n1_0313 [ODARAN 
n1_0320 S 
h1_0328 S 
n1_0330 M 1 
h1_0338 E 1 
h1_0360 M 
h1_0368 [SOOO SS TOOOT DN 


Figure 6-144 ADMAS3 example 
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6.33.6.2 Tuning sequence 
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Disable error ints 


AA 
Reset cmd and data paths 


y 
Send command 21 


y 
Check resp 


y 
Step CLKCMDRD_DLY_VAL 


y 
Reset cmd and data paths 


y 
Send command 21 


y 
Check read datas 


y 
Step CLKPOSRD_DLY_VAL 


y 


Count out the fine delay 
value 


y 


Set the fine delay value 


y 


Finish tuning 


Figure 6-145 tuning sequence 


6.33.6.3 Timing slect 


Error | | seas 
> ; > 
fixe ead i Right daga/cmd i data/cmd 
> 
0 255 
The fine point x 
X=round((x1+x2)/2) — x2>x1 
Right | Error data/cmd | Right | 
an iS x 
data/cmd | | data/cmd | 
> 
0 The fine point x 255 
Y=(x1+x2)/2 +128 
X=y (y<256) 
X=y-256  (y>=256) 
Figure 6-146 the fine tuning point 
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6.33.6.4 Timing adjust 


Write delay Read delay Command delay 
sdr 50Mhz Don’t touch scan scan 
100Mhz Don’t touch scan scan 
200Mhz Don’t touch tuning scan 
ddr 50Mhz Ox7f scan scan 
200Mhz Ox3f Ox3f Hs200 mode 
scan value 


6.34 NANDC Controller 


Base Addr Range Addr Map Description 


0x2050_0000 ~ 0x205F_FFFF NANDC Control Register 


6.34.1 Overview 


The module implements a flexible controller of NAND Flash Memory. It manages the read/write 
interactions between the specific RAM and the external NAND flash memory unit. It used micro- 
instruction to implement all the NAND command. To speed up the throughput of data read or write, 
three buffers (ping buffer, pong buffer and spare buffer) are co-worked to wrap the RAM data 
movement and ECC en-decoding process, also the repeat function will enhance this effect. To 
flexible, software can implement the same process by decomposing the auto mode to individual 
manual mode, e.g. only master RAM movement, only NAND read/write operation and only ECC en- 
decoding. 


This controller support the NAND flash with x8 bus width, with page size of 512 Bytes / 2K Byte / 4K 
Bytes / 8K Bytes / 16K Bytes / 32 Bytes, with NAND density of no limited, with address cycle of 3/4/5 
or more. 


Moreover, and internal hardware ECC encoder and decoder are provided to accelerate the data 
throughput. 


To improve the data throughput, it support the ONFI3.0 and toggle interface. 


6.34.2 Features 


e Compatible to ONFI V1.0 

e Compatible to Toggle2.0 

e Compatible to ONFI V3.0 (no RE_n/DQS as a complementary signal pair) 
e Support bus width of 8 bits 

e Support page size of 512 / 2k / 4k / 8k / 16k / 32k 

e Support address cycle of 3/ 4/5 or more 
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e Support nand density of no limited 

e Support sequential read or write at most 256 pages at once 
e Support hardware ECC encoder and decoder 

e Support ECC protect both main part and spare part 


e Support ECC of 1/2/4/8/12/1 6/24/32/40/48/56/60/62/64/66/68/70/72/74/76/78/80bits 
with main info length at most 1k Bytes 


e Support Randomizer 8 polynomials or 1 polynomials 

e Support Randomizer polynomials coefficient configurable 

e Support Randomizer polynomials depth configurable from 3 ~ 32 
e Support multi-plane operation and cs_multi-plane 

e Support free page operation 

e Support power down protection 

e Support nandc control io to 133MHZ 


6.34.3 Signal Description 
6.34.3.1 Interface Signals 


Table 6-136 Signals List 


SS 
eG ee 
cel e 
SS E 
so T e 
y a a 


RAM Configure 


3 Capacity of 256x4 Bytes 
Signals 


System Interface 


Clk_nandc NANDC clock signal 


NANDC reset signal 


Ptest_icg_mode ew NANDC clock gate test mode select 
Ptest_sacn_mode PoP NANDC scan test mode select 


Int_req_nandc NANDC interrupt signal 
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Ss 


PAD interface 


Pad_out_nandc_wpn NandFlash write protect (active low) 


a ee 
a a 
SS ee 
Pad_out_nandc_ren NandFlash read enable (active low) 

eS 


Pad_out_nandc_wen 
Pad_out_nandc_data 


Pad_in_nandc_data 


Pad_in_nandc_rbn 
Pad_oe_nandc_data 


Pad_ie_nandc_data 


Nandc_phy_xxx 


g T 


Pad_in_nandc_dqs 
Pad_oe_nandc_dqs 


Pad_ie_nandc_dqs 


6.34.3.2 Multiply function interface 


Because some pins are not used at once, they can be shared. The interfaces multiply functions are as 
following: 


OOOO on oa o e 
eme _aTO 


pad cenlo] [ond [eon fe [- 
pacen] fe fe [emt [= 
Sea) 
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6.34.4 Function Description 
The NANDC application is as below. 


CHIP 


Bus NFC I/F 


azn 
oo 


Figure 6-147 NANDC Block Diagram 


The NANDC can read or write external Nand Flash Memory, it supports up to 2 devices. 


When read, NANDC gets data from external NandFlash Memory and saves it to internal memory, then 
transferred to specified RAM address; when write, NANDC transferred RAM data through AHB Master 
to internal buffer, and then to send them to external Nand Flash memory. 


6.34.4.1 Function Abstract 


The NANDC controller including a main Nand FSM generating the read write sequence that meet 
Nand Flash interface, a read / write FSM pre-paring and post-paring the need Nand Flash data, a 
memory control unit that switch the buffer read / write clock domain between AHB clock and NANDC 
clock, an ECC unit that encoding or decoding, an AHB master unit that transferring data to or from 
specified RAM address, and some control logics. The NANDC internal block diagram is as following: 
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Ping(A) / 
Pong (B)/ NAND 
Spar (C) ECE FLASH 


Buffer 


AHB 
Master 


Controller 


Figure 6-148 NANDC Function Diagram 
Note that the Ping-Pong-Spare buffer also called A — B — C buffer. 


6.34.4.2 Nand FSM 


This FSM is used to generate the read and write sequence that meet Nand Flash requirement. It 
including two individual FSM (NANDC_CURT & SUB_CURT), they are co-worked to generate the 
timing. 

The NANDC_CURT is just the interpretation of the instruction batch; the SUB_CURT is the detail 
disassembly of the NANDC_CURT. The following will explain the relationship of different SUB_CURT 
with different instruction NANDC_CURT. 


SUB_ACS SUB_RWL SUB_ACE SUB_RWS | SUB_RWL | SUB_RWH | SUB_RWE 
NFC_ICMD / NFC_ADDR NFC_IDST 
S| Gun wam | SUB || SU | SUEL SUB_ | SUB_ | SUB_ | SUB_ | SUB_ | SUB_ | SUB_ SUB_ | SUB_ | SUB_ | SUB_ 
RWS = STR | RWL | RWH |” RWL | RWH | END | WAT | STR | RWL | RWH | RWL | RWH | END | RWE 


NFC_MRDT / NFC_MWDT / NFC_SRDT / NFC_SWDT 


The 
SUB_ACS /SUB_ACE /SUB_RWS/ SUB_RWE are used to delay for some time to meet NandFlash 
requirement. 


The SUB_RWL is used to active the REN or WEN signal 
The SUB_RWH is used to de-active the REN or WEN signal. 


The SUB_WAIT is used to wait for the writing data to be prepared or read data to be transferred to 
RAM. 


The SUB_STR/ SUB_END is used to flexible the control signal. 


The SUB_CURT are not participate in some other instruction, like INOP, WRBO, WRB1, DONE and 
CSEN. 


6.34.4.3 Read / Write FSM 


The read and write FSM are two FSMs, they are the main FSM to prepared data from AHB master to 
NandFlash to write, or transferred NandFlash data to AHB master to RAM, even during which do the 
ECC encoding or decoding. These FSM wrapped the NandFlash read/write, AHB master transferring 
data, and ECC operation, even added repeat function to improve the data throughput. 


They are worked at the same time with the Nand FSM, also can be say be driven by the Nand FSM. 
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The Read function is transferring NandFlash data to RAM through Buffer. 


RAM Buffer = NandFlash 


The read FSM is as following: 


Figure 6-149 Read FSM 
This FSM compatible for both page size 512 Bytes and bigger than 1K Bytes (2k / 4k / 8k...). 


IDLE: When the read command is coming, the state entered to JUDG state, 


JUDG: If the spare area is not apart with main area, that to say the page size is 512 Bytes, then 
entered to JUG_M state, else if spare area are apart to the main area, then entered to JUG_C state. 


JUGC: if the spare buffer is full, then entered to WAT_C to transfer it, else go to RCV_C to received 
data. 


WAT_C: wait for the Nand FSM of NANDC_CURT entered to SRDT to make sure that the spare can 
be move away to RAM, and go to MST_C to do the transferring operation. 


MST_C: transferred data to RAM, after done, go to RCV_C. 
RCV_C: received spare read data, and then go to JUG_M 


JUG_M: if the sector is not equal to the set sector number, then go to WATM for the Nand FSM 
received one sector data, 


WATM: if Nand FSM received one sector of data from Nand Flash, then go to ECC if the ECC is 
enabled, or go to MST_M to transfer these data to RAM if ECC is disabled. 


ECC: after done, go to MST_M. 


MST_M: after transferred done, go to MST_S if the main & spare are in Joint (or to say 512 Bytes 
Nand), or go to M_DON. 


M_DON: go to JUG_M for next sector operation. 


In JUG_M state, when all sectors are transfer done, then go to JUDG state, in JUDG state, when all 
repeat number is over, then go to the last path of JUG_C -> WAT_C -> MST_C -> DONE -> IDLE. 


In the Read FSM, there are 4 main states need to pay attention; they are MST_C, MST_M, MST_S 
and ECC. The MST_C and MST_S have just one valid for each NandFlash type, the MST_C is for 
2k/4k/8k and MST_S is for 512Bytes page. 


The Write function is transferring RAM data to NandFlash through Buffer. 


lá 


The write FSM is as following: 
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Figure 6-150 Write FSM 


IDLE: when the write start signal is coming, the state entered to JUDG state. 


JUDG: If the spare area is not apart with main area, that to say the page size is 512 Bytes, then 
entered to JUG_M state, else if spare area are apart to the main area, then entered to JUG_C state. 


JUGC: if the spare buffer is empty, then entered to MST_C to transfer data from RAM to internal 
spare buffer, else entered WAT_C to wait for it is empty. 


WAT_C: wait for the Nand FSM of NANDC_CURT entered to SWDT to move data from buffer to 
NandFlash, then go to MST_C to transfer next spare data from RAM to spare buffer. 


MST_C: if spare transfer done, then go to JUG_M state. 
JUG_M: if the sector is not equal to the set sector number, then go to WATM. 
WATM: wait for one of the ping-pong buffer is empty, then go to MST_M. 


MST_M: transfer one sector number of data from RAM to internal ping-pong buffer, then go to MST_S 
if the page size is 512 Bytes and spare area data is existed, else go to ECC if ECC is enabled, or else 
go to E_DON. 


MST_S: transfer all spare data to ping or pong buffer 
ECC: after ECC is done, go to E_DON. 
E_DON: Flexible control states, unconditional go to JUG_M state. 


In JUG_M state, when all sectors are transfer done, then go to JUDG state,in JUDG state, when all 
repeat number is over, then go to the DONE sate. 


There are 3 buffers (A/B/C or to say Ping / Pong / Spar) in this controller, and they are worked in one 
of the 4 states. The Ping and Pong can’t work together, but in turn, the Spar buffer can work together 
with Ping or Pong buffer or alone. 


Because the relationship between the Nand FSM and the three buffers is more important than the 
relationship between the NandFlash FSM and the Read FSM, then following is the demonstration 
about the NandFlash FSM and the three buffers. 


6.34.4.3.1 4kbytes page size read 


For 4K page size, repeat = 2, and sector size = 1k Bytes, sector number is 4 read as example. 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1988 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GF SPREADTRUM SC7731E Design Specification 


Repeat 1 


Nand 

CMD Al CMD CMD T A0 CMD 
FSM | 0x00 | 0x00 | 0x30 |WaitRB 0x05 | 0x00 | OxEO 
Read A B A 
FSM lel qj 

Repeat 2 E 4 D 
Nand [CMD J A1 T CMD yon CMD T A0 CMD 
FSM | 0x00 | 0x01 | 0x30 0x05 | 0x00 | OxEO 

RoW R 
Read X = A p = A = B E 
FSM J 
if He & E E 


Figure 6-151 4kBytes Page Read 
Note: 
A: Indicate Ping buffer is working. 
B: indicate Pong buffer is working. 
C™: indicate spare data is writing from NandFlash to spare buffer 
CÈ: indicate spare data is reading from spare buffer to RAM 


C+0/1/2/3: indicate the which sector of spare buffer is working 


Regardless of the Command and address, or even the WaitRB, we just care about the SRDT and 
MRDT in the Nand FSM, and the three buffers of A/B/C in Read FSM. 


When Repeat = 1. This is the first time that Read FSM encounter the SRDT of Nand FSM, then it will 
read all Nand Flash spare data to C buffer, in MRDT, the ReadFSM wait for Nand FSM read one 
sector of main data to A buffer, then A buffer data can do ECC decoding (A and C buffer are working 
at the same time now), and then to transfer to RAM. At the same time, MRDT are reading new sector 
of main data to B buffer. In other side, the Read FSM will wait for B buffer to fill full after ECC and 
transfer are all done. After MRDT fill the B buffer full, then Read FSM will do anther ECC and do 
transfer procedure. 


After all 4 sectors are read done, MRDT is done and wrap to the first instruction to execute, and the 
Read FSM then to do the last ECC and transfer procedure of repeat 1. 


When Repeat =2, and SRDT is coming, the Read FSM first transfer the existed C buffer data to RAM, 
and then enable the SRDT to read new spare data to C buffer as repeat 1. 


In MRDT, it is just like in the repeat 1 procedure. 

In the end of all repeat number is done, the finial C will be transfer to RAM by AHB master which is 
controlled by Read FSM 

6.34.4.3.2 512 bytes page size read 


For 512 Byte page size, repeat = 2, and sector size = 512 Bytes, sector number is 1 read as example. 


512 Page Read, Repeat=2 


Repeat 1 
CMD T Al 
0x00 | 0x00 WaitRB [MRD 
Repeat 2 
Nand [CMD T Al 
FSM | 0x00 | 0x01 |WaitRB 
Read A B 
FSM 
Figure 6-152 512Bytes Page Read 
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The main difference between the 4K page read and 512 Byte page read is that, the 512 Bytes page 
read has no SRDT in Nand FSM domain and has no C buffer participate in in Read FSM domain, also 
the spare data are located in the A or B buffers. 


When meet the MRDT state, 512 Bytes + 16 Bytes data will be read to A buffer in repeat 1, and the 
Read FSM will do ECC and transfer data to RAM only happened in buffer A. In repeat = 2, all scene 
are the same. 


6.34.4.3.3 4kbytes page size write 


For 4K page size, repeat = 2, and sector size = 1k Bytes, sector number is 4 write as example. 


4K Page Write, Repeat=2, Sector Size=1K, Sector Num =4 


Repeat 1 


Nand [| CMD Al CMD AO ; 

FSM | 0x80 | 0x00 0x85 | 0x00 WaitRB 
wW R wW 

Write C A B A B C C A B 


rr a E N E 

Repeat 2 x 4 
Nand [CMD T AT CMD 7 AO ; 
FSM | 0x80 | 0x01 0x85 | 0x00 [swor] WERB 

R 
Write A B c 
FSM e Ẹ 
N 


Figure 6-153 4kBytes Page Write 
Note: 
C™: indicate spare data is writing from RAM to spare buffer 


CÈ: indicate spare data is reading from spare buffer to NandFlash. 


Regardless of the Command and address, or even the WaitRB, we just care about the MWDT and 
SWDT in the Nand FSM, and the three buffers of A/B/C in Write FSM. 


The difference between 4K read and 4K write of Nand FSM is that the instruction sequence is MWDT - 
> SWDT (main in first and spare latter), but not SRDT - > MRDT (spare in first and main latter). 


The difference between 4K read and 4K write of Write FSM is that the C / A / B buffer are working 
before the MWDT state in Nand FSM. In writing process, the data should be prepared before it can be 
send to NandFlash, so if the A or B buffer is empty, the AHB master will send data to either of them 
depending on which of them are in writing turn. 


Pay attention that, before all A or B buffer is filled, the C buffer is filled, it is because the ECC need the 
spare data to participate, and the spare data should be prepared at first. 


Before the MWDT is done, all AHB master transfer is done to wait for SWDT to send spare data to 
NandFlash. After the SWDT, the previously prepared spare data is send to Nand Flash, and the next 
spare data will be filled to spare buffer and the next ping-pong operation will be coming. 


In the last of the repeat, the SWDT will just send remain spare data to NandFlash, and no further 
operation of Write FSM will do. 


Note that, if ECC is disabled, then the waiting for the SWDT to send data to NandFlash won’t happen, 
and the ping-pong buffer will not wait for any other condition other than just wait for the empty of itself 
to fill. 


6.34.4.3.4 512bytes page size write 


For 512 Byte page size, repeat = 2, and sector size = 512 Bytes, sector number is 1 write as example. 
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Repeat 1 
Nand | CMD Al - 
Write A B 


FSM Repeat 2 


CMD 
Ono | Geol [RDA] weirs 


Figure 6-154 512Bytes Page Write 
The A or B buffer is prepared before it needs to transfer data of MWDT state, it is simple to 
understand, and no further demonstration need. 
6.34.4.4 Memory Control 


There are three memories should be controlled, and they all worked in two different clock domain, the 
AHB clock domain and NANDC clock domain, at different time. 


They all has three functions: read/write data to NandFlash, do ECC operation, transfer data to/from 
AHB Master. 


To simplify the design, the control logic is worked in NANDC clock domain, and the AHB domain 
transfer is worked in the safe-period that all NANDC clock domain register is stabled. 
6.34.4.5 AHB Master 


In AHB master module, there are two FSM inside. One functioned as burst issuing, and another as 
burst parameters generating. 


The master support byte aligned data address but not only word aligned that means the start address 
can be any bytes. 


The master support any length bytes data to transfer, the internal splitting mechanism will split the un- 
integer word to proper size of burst to transfer. 


Also, it support 4 type of endian to read or write RAM data, please see the register table for the detail 
endian set. 


6.34.4.6 Error Checking & Correcting 


This Nand Controller consist one powerful internal Error Checking and Correcting (ECC) module. It 
supports configurations of different parameters including coding size, redundancy size, and correct 
capacity. 


The main function is to check and correct errors when read and write Nand Flash. When write (or to 
say program) Nand Flash, starting this module to encode the write data and modified and save the 
encode data to the spare area; when read Nand Flash, starting this module to decode the read data 
and correct the error data either in main area or spare area. 


In this module, the ECC support 1 ~ 1k bytes information bits ECC encoder and decoder. The 
supported information and redundancies configuration as following: 


/2/4/8/1 2/1 6/2.4/32/40/48/56/60/62/64/66/68/70/72/74/76/78/80 


Table 6-137 ECC Mode List 


ECC Mode Correct-Capacity Redundancies Bits Redundancies Byte 
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ECC Mode Correct-Capacity Redundancies Bits Redundancies Byte 


6.34.4.7 Read Write PHY Timing 


Write Data Timing of ONFI2/3/Toggle 
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Clk_1x 


Note: clk 2x and Clk_1x have relationship about Phase: The Posedge edge of Clk 2x must be in the edge of clk 1x 


Clk_2x 


Step 1, Get Data_c 


1 and Dqs_ctl from Control which synchronized by clk 2x 
dqs_ ctl 


DO D1 
Data_ctl 


D2 D3 


Step 2, Re-sync data_ctl and dqs_ ctl to ommit the path delay from control to PHY 
dqs_reg 


Data_reg 


DO D1 D2 D3 


Step 3 (ASIC) , Delay clk 2x use Delay cell by 90 degree (Key point) 


Clk 2x dly 
Step 3 (FPGA), Invert Clk 2x. (Key point) 
Clk_2x_inv ®© 
Step 4, Launch data use Clk 2x dly/clk_2x_inv to get Data wr, Keep dqs 
dqs_reg 
Data_reg i po | pi | D2 | | 
Data_Wr DO D1 D2 D3 


Step 5, Output Dqs_ reg and Data_wr, they are PAD DQS and PAD DATA 
PAD_DQS = dqs_reg 


PAD_DATA_OUT = Data Wr 


DO D1 


D2 D3 


Figure 6-155 Write Data Timing of ONFI2/3 Toggle 


Read Data Timing of ONFI2/3/Toggle 
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Note: clk_2x and Clk_1x have relationship about Phase: The Posedge edge of Clk_2x must be in the edge of clk_lx. 


Clk_1x 


Clk_2x 


Step 1, Get “Ren_out” from Control which is synchronized by clk_2x 


Ren_out 


Step 2, Re-syne ren_out with Clk_2x to ommit the path delay from Control To phy 


ren_reg 


Step 3, Output signal PAD_REN to NandFlash chip 


PAD_REN = ren_reg 


tDQSRE 
Step 4, Get DQS and DATA_IN from P. 


PAD_DQS 
PAD_DATA_IN DO D1 D2 D3 D4 D5 D6 D7 D8 D9 


Step 5, Generate signal Clk_samplep_gate and Clk_samplen_gate according to PAD DQS 


Clk_Samplep_gate 


Clk_Samplen_gate 


Step 6, Delay the up two signal through Delay Cell by 90 degree, then to get the real sample signal of Clk samplep and Clk samplen (Key point) 


Clk_Samplep 
Clk_Samplen 


DO D1 D2 D3 D4 DS D6 D7 D8 D9 


Go by the delay, Clk_samplep is in the center of even data, and Clk_samplen is in the center of 
odd data, then it’ s ready to sample data. 


Step 7, Because tDQSRE is not a very time but a round time, the DQS and DATA can be get at very time, we 
need register them to buffers, and get the data at the right time. 


Clk_Samplep 
Clk_Samplen 


Sample_pos_reg0 ) DO D8 


Sample_pos_regl D2 DIO 
Sample_pos_reg2 D4 D12 


Sample_pos_reg3 D6 


Sample neg reg0 DI D9 


Sample_neg_regl D3 DIL 


Sample_neg_reg2 D5 


Sample_neg_reg3 D7 


Step 8, according to the round of tDQSRE, We can deduce when the |data has been sampled, then control give signal Clk_rd_sample_en to get data 


Clk_rd_sample_en 


Gated realy 


: Clk_samplerd 
sample signal 


Recover bit16 
ek de, eave nes samien DIDO D3D2 D5D4 D7D6 D9D8 


Clk_1x 


Figure 6-156 Read Data Timing of ONFI2/3 Toggle 


6.34.4.8 Randomizer 


NandC support randomizer which is a LFSR to XOR the 8bit IO data to make the “0” and “1” balance 
in one block in both x and y direction. 


The LFSR can be implemented as Fibonacci (many-to-one) or Galois (one-to-many). 
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As an example, the polynomial Y = X*13 + X44 + X^3 + X*1 + 1 can be implanted: 


OutPut 


R12 RI 1 R10 R9 R R R R R 


X13 X12 X11 X10 X49 X*8 X*7 RnG X^5 XA4 X43 X42 Xx" 1 


x = } 
Y B n OutPut 
LD (D4 »Da Da D3} »[D 3} > Da} _ > Da) z] a a] a a 


>[D >[D7] > 
D| z| D| a D| D| D| Pa D| D| D| D| 


z 
RO R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 
xX X^2 X43 X^4 X*5 X^6 X^7 X^8 X9 X^10 X41 X12 XM3 


Figure 6-158 Galois LFSR 


In fact the two circuits are equally, but the Galois configuration is more attractive for randomizer where 
high throughput is important. Our design used Galois LFSR to implement the randomizer. 


The different of the structure will result to the different of output stream phase, to get the same output 
stream phase; the seed (initial value of registers) should be carefully configured. That means if you 
want to use Fibonacci LFSR, the seed should do a transform. 


Please refer to the article for detail. 


“Finding Matching Initial States for Equivalent NLFSRs in the Fibonacci and the Galois Configurations’ 
Elena Dubrova, Royal Institute of Technology (KTH), Electrum 229, 164 46 Kista, Sweden. 


6.34.5 Legacy Nand Micro-Instruction 


6.34.5.1 Instruction Format 


There are 3 instruction types. 


Table 6-138 Instruction Types 


a ae ee Me 
So 


6.34.5.2 Instruction Abstract 


Table 6-139 Instructions List 
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Instruction 


(abbr.) 


Command 


(ICMD) 


Address 


(ADDR) 


Wait RBO 
(WRBO) 
Wait RB1 
(WRB1) 
Wait RB10 
(WRB2) 
Wait RB11 


(WRB3) 


Start Polling 


(SPOL) 


Main Read Data 


(MRDT) 


SC7731E Design Specification 


Description 


Send one command to Nand Flash. 


Command support by all kinds of Nand Flash. 
E.g. 


0x00,0x80,0x10 etc 
Active one command latch cycle. 


Address specified in address input cycle. E.g. 
0x01A0: send 0x01 addresses to Nand as one 
input address. 


Active one address latch cycle. 


This instruction is the only 4bits instruction of 
all, it located in the [7:4] of the instruction, and 
the low 4 bits of [3:0] indicate the added step of 
next repeat cycle. Please see following for the 
detail 


Wait for the end of Nand busy, to detect the 
positive edge of R/B input signal 


Wait for the end of Nand busy, to detect the 
high level of R/B input signal 


Wait for the end of Nand target1 busy, to detect 
the positive edge of R/B input signal 


Wait for the end of Nand target1 busy, to detect 


the high level of R/B input signal 


Start auto polling device status; ParameterO is 
used as the number of read status instructions. 
Parameter 1 is used as polling period, max 256 
nandc clock cycles. This instruction should be 
used together with read status commands. 


Main data buffer read operation. 


Active numbers of REN latch cycles 
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Instruction 

Description 
(abbr.) 
Main Write Data Main data buffer write operation. 
(MWDT) Active numbers of WEN latch cycles 
Spare Read Data Spare data buffer read operation. 
(SRDT) Active numbers of REN latch cycles 


Spare Write Data Spare data buffer write operation. 


(SWDT) Active numbers of WEN latch cycles 


ID/Status Read ID or Status read operation. 


(GETD) Active numbers of REN latch cycles 
ID/Status Write ID or Status write operation. 
(SETD) Active numbers of REN latch cycles 


DeactiveCS During the processing of the operation, this 
instruction can set the CS low or high 
(CSEN) temporarily to save power 


Nop Instruction Wait for some idle clock cycles, at most 256 


(INOP) cycle 


Switch cs 
The indication of instruction switch cs. 
(SCS) 


Done Instruction 
The indication of instruction done. 
(DONE) 


Note: 


“4/2”: indicate this instruction can be configured to type1 or type2 instruction depending on the valued 
of register SECNUM_IN_INST, if SECNUM_IN_INST is O(default), then it is type2, else it is type. 


Another arrangement of the three types of instruction: 


Table 6-140 Type of Instructions 
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a a 
eS 
A i A 


Note: 
B=1, means SECNUM_IN_INST=1; 
B=0, means SECNUM_IN_INST=0. 


6.34.5.3 Instruction Detail 


@ ICMD: This instruction active the CLE for one command cycle. It is used for send 
command to NandFlash. 


@ ADDR: This instruction active the ALE for one address cycle. It is used to send 
address to NandFlash. To emphasize that, this instruction just 4 bits but not 8 bits as 
others, the low 4 bits will play an important role in the new design structure. For this 
design support the NandFlash instruction to repeat for some times, this will let read or 
write multiple pages come true. Because the instruction just be configured once, and 
the page address is changing, a new instruction type of type3 will be competent for 
this work. 


The higher 4 bits of instruction “A” indicate this is and address instruction and the lower 4 bits of 
instruction indicate the adding step of next repetition. E.g. 


If REPEAT_NUM 4 (value=3) and the address instruction is “OOA2”, then for each repetition, the 
address is: 


Repeat cycle 0: address = 0x00; 
Repeat cycle 1: address = 0x02; 
Repeat cycle 2: address = 0x04; 
Repeat cycle 3: address = 0x06; 


@ WRBO: This instruction will wait for the positive edge of the R/B input signal. 
Software should make sure that there is must be this signal before uses this 
instruction, if there is no R/B signal or not sure, for example, Nand boot code use 
some try process are not sure if there is R/B signal, then the FSM will be deadlock. 


@ WRB1: To resolve the R/B signal not sure deadlock, a new instruction is added. It 
didn’t detect the positive edge of the R/B signal, but delay for some time to detect the 
high level of R/B signal. To delay for enough time, and then to detect the R/B level, it 
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Example 1: 


can replace the detecting of positive edge of R/B, and with the advantage of avoiding 
the deadlock; it is especially used for the boot code. 


MRDT: This instruction indicates Main buffer Read Data. To use this instruction, the 
NANDC_RW should be configured to 0(in AUTO MODE). This instruction will read 
data to the ping-pong buffer. Two other registers will impact the length of the read 
data, the SECTOR_NUM and MAIN_ SIZE; the instruction will read MAIN_SIZE data 
and repeat SECTOR_NUM times at once operation. If the main and spare are not 
apart (MAIN_SPAR_APT=0), then the SPARE_SIZE will also affect the length of read 
data, it will added to the end of MAIN_ SIZE. 


NANDC_RW = 0 


SECTOR_NUM = 1 (actual 2) 


MAIN_SIZE = 10’h3FF (actual 1024Bytes = 1K Bytes) 


MAIN_SPAR_APT = 1 


Then, actual read data 1024 * 2 = 2048 Bytes 


Example 2: 


MAIN_ SIZE (1k) MAIN_SIZE (1k) 


NANDC_RW = 0 


SECTOR_NUM = 0 (actual 1) 


MAIN_SIZE = 10’h1FF (actual 512Bytes) 


NANDC_SPAR_USE = 1’b1 


MAIN_SPAR_APT = 0 (in this case the SECTOR_NUM must be 0) 


SPARE_SIZE = 8’hF (actual 16 Bytes) 


Then, actual read data is 512+16 = 528 Bytes 


Example 1: 


V1.0 


SPAR_SIZE 


MAIN_SIZE (512Bytes) (16R 


MWDT: This instruction indicates Main Write Data. To use this instruction, the 
NANDC_RW should be configured to 1. This instruction will write ping-pong buffer 
data to NandFlash. The relative registers is same as MRDT instruction. 


SRDT: This instruction indicates Spare Read Data. To use this instruction, the 
NANDC_RW should be configured to 0. This instruction will read data to spare buffer. 
If used this instruction, the MAIN SPAR_APT must be 1, and NANDC_SPAR_USE 
must be 1. Two another register of SECTOR_NUM and SPARE_SIZE will affect the 
length of read data. 
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NANDC_RW = 0 


SECTOR_NUM = 3 (actual 4) 


NANDC_SPAR_USE = 1’b1 


MAIN_SPAR_APT = 1 


SPARE_SIZE = 8’h37 (actual 56 Bytes) 


Then, actual read data is 56 * 4 = 224 Bytes. 


SPAR_SIZE * BLK_NUM (224 Bytes) 


@ SWDT: This instruction indicates Spare Write Data. To use this instruction, the 
NANDC_RW should be configured to 1. This instruction will write Spare buffer data to 
NandFlash. 


@ GETD: This instruction indicates read the ID or Status to ID- STS register. Actually, 
this instruction can be replaced by the MRDT or SRDT, but the advantage of GETD 
instruction is the read data is stored in the internal registers instead of the outside 
RAMs. For the ID and Status or different NandFlash IDs have different number of 
bytes, and then the parameter area will indicate the value. 


@ SETD: this instruction set some data to the feature register of Nand Flash. 


@ CSEN: This instruction gives an alternate to deselect the CS inside one operation. It 
can save power or meet some special requirement of some NandFlash. 


@  INOP: This instruction gives some idle clock to meet some timing requirement; the 
parameter is the number to do idle clock, max is 256 clocks. 


@ SCS: This instruction indicates to switch cs operation. 


@ DONE: This instruction indicates the end of all instruction. After this instruction, the 
controller will return to first instruction to execute if the repeat counter little than 
REPEAT_NUM or will finish if the repeat counter equal to REPEAT_NUM 


6.34.5.4 Instruction memory 
Software can fonfigure 8 sets instruction to achieve nandc command operation; 


each can issue at most 48 instructions at once. NANDC instruction memory format as the following. 


0x0200~0x021F NANDC_MAIN_ADDRH NANDC_MAIN_ADDRH 
0x0280~0x029F NANDC_MAIN_ADDRL NANDC_MAIN_ADDRL 
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0x0500~0x051F NANDC_SEED_ADDRH NANDC seed high address 


0x0580~0x059F NANDC seed high address 


NANDC_SEED_ADDRL 


0x0220~0x027F 
0x02A0~0x02FF 
0x0320~0x037F 
0x03A0~0x03FF 
INSTRUCTION INSTRUCTION 
0x0420~0x047F 
0x04A0~0x04FF 


0x0520~0x057F 


0x05A0~0x05ff 


Description 


NANDC_ NANDC main area data lower 32bits address 
MAIN_A 


DDRL/H Specially, if the address is configured to 


64’hFFFF_FFFF_FFFF_FFFF when Nand Read (not 
when write), it means that it need not to do the 
moving operation 


NANDC spare area data lower 32bits address 


Specially, if the address is configured to 
64’hFFFF_FFFF_FFFF_FFFF when Nand Read (not 


when write), it means that it need not to do the 


moving operation. 


NANDC_ NANDC Status lower 32bits address 
STAT_A 


DDRL/H This register act as three functions, it indicated the 


ID/Nand Status/ECC return status moving RAM 
address. 


Primarily, the status is stored in the registers, but 
once the number of status is more than the 
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DDRL/H 
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6.34.5.5 Instruction Examples 
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registers can be stored, then it should be move to 
specified RAM address. 


Specially, if the address is configured to 
64’hFFFF_FFFF_FFFF_FFFF when Nand Read (not 
when write), it means that it need not to do the 


moving operation. 
NANDC Seed lower 32bits ddress. 


For each page, there are 4 different seeds are 
loaded, 1 for 2 bits, 


Seed0 for bit[0] / bit[4] 
Seed1 for bit[1] / bit[5] 
Seed2 for bit[2] / bit[6] 
Seed3 for bit[3] / bit[7] 


If the repeat page number bigger than 1, then the 
address added step is 4 words. Eg. 


First address: | 0x0000 0000 0000 0000 
Second address: Ox0000 0000 0000 0010 


Third addrss: | 0x0000_0000_0000_0020 


To work properly, the registers configuration and instructions should cooperate in seemliness. This 
section will illustrate how to use the above instructions and properly registers when accessing one 
type of Nand Flash. For general purpose functions such as Reset, Read ID, Read Status etc, refer to 
the following examples. 


6.34.5.5.1 Reset 


Register Configure 


Instruction List Program Code In Register 
OxFFCD// CMD FF NANDC_INSTO[15:00] = OxFFCD 


V1.0 
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Register Configure 


Ox00BO // WAIT RB NANDC_INSTO[31:16] = OxOOBO 
OxOOFF // DONE NANDC_INST1[15:00] = OxOOFF 


6.34.5.5.2 Read Status 


Register Configure 


ine 
TA 


Note: This instructions batch will read the Nand Flash Status to the internal register of 
NANDC_STATUS 


6.34.5.5.3 Read ID 


Register Configure 


a es 
iia 


Note: This instructions batch will read the Nand Flash ID to the internal register of NANDC_STATUS. 
The parameter area of instruction “OxO07DD” can be configured to 0x00 ~ OxOF for different size of ID 
number. 


6.34.5.5.4 Erase (3 address cycles for e.g.) 


Register Configure 


Instruction List Program Code In Register 
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Register Configure 
Ox60CD // CMD 60 NANDC_INSTO[15:00] = Ox60CD 
Ox00A0 // ADDR 00 NANDC_INSTO[31:16] = OxOOAO 


The read and write instruction batch are depending on the type of NandFlash. 


For Page Size=512 Bytes (such as K9F1208D0A), and ECC is enabled, the read instruction batch is 
as following: 


6.34.5.5.5 Read with ECC Enable (512 Byte) 


eee 
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Register Configure 
Ox00A1 // ADDR 00 (add step 1) NANDC_INST1[15:00] = OxO0A1 
Ox00A0 // ADDR 00 NANDC_INST1[31:16] = OxOOAO 


0x00D0 // MRDT NANDC_INST3[15:00] = OxOODO 
OxOOFF // DONE NANDC_INST3[31:16] = OxOOFF 


Note: The NANDC_INST1[15:00] = 0x00A1 means, the first page address is 0x000000, the second 
page address is 0x000100, the third page address is 0x000200. 


This command batch will read 3 page data (including main and spare) to specific RAM address, they 
are also be decoded by 2 Bits ECC. 


Ox00BO // WAIT RB NANDC_INST2[31:16] = OxO0OBO 


6.34.5.5.6 Write with ECC Enable (512 Byte) 


MAIN_SIZE = 10’h1FF (512 Bytes) 
SPAR_SIZE = 8’hF (16 Bytes) 
SECTOR_NUM = 5’h0 (1 Sector) 
REPEAT_NUM = 8’h2 (Repeat 3) 
NANDC_MAIN_ADDR = 32’hxx 
ean E 


Ox00A1 // ADDR 00 ( add step1) NANDC_INST1[15:00] = Ox00A1 
Ox00A0 // ADDR 00 NANDC_INST1[31:16] = OxO0A0 
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Ox00DD // Read Status (1 Byte) 


Note: The NANDC_INST1[15:00] = 0x00A1 means, the first page address is 0x000000, the second 
page address is 0x000100, the third page address is 0x000200. 


This command batch will write 3 page data (including main and spare) to specific RAM address, they 
are also be encoded by 2 Bits ECC. 


The 0x70CD & 0x00DD are used to read the write status, and as soon as the write status is error, the 
write processing is stopped (if NANDC_STSMCH_STOP_EN is set 1). They can be not list in the 
batch, and the write status will not detect. 


For Page Size=4K Bytes (such as KF98G08Q4X), and ECC is enabled, the read instruction batch is 
as following: 


6.34.5.5.7 Read with ECC Enable (4K Byte) 


MAIN. SIZE = 10’h3FF (1K Bytes) 
SPAR_SIZE = 8’h37 (56 Bytes) 


SECTOR_NUM = 5’h3 (4 Sector) SPAR_INFO_SIZE = 6’h9 (10 Bytes) 


REPEAT_NUM = 8’h2 (Repeat 3) SPAR_INFO_POS = 8’h0 


NANDC_MAIN_ADDR = 32’hxx ECC_MODE = 3’h6 (24 Bits ECC) 
NANDC_SPAR_ADDR = 32’hxx ECC_POS = 8’hA 


NANDC_STAT_ADDR = 32’hxx 


Instruction List Program Code In Register 
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0x10A0 // ADDR 10 (spare addr) 
Ox00A1 // ADDR 00 (add step 1) 


Note: The NANDC controller has ping-pong buffer with just 1k Bytes, so for the page size larger than 
1K, the ping-pong buffer is actives. Because the ECC is enabled, the spare area data should be 
prepared primarily, and the SRDT should be issued before the MRDT to get the spare data. The 
SRDT instruction will get all the spare data into the Spare Buffer, and the MRDT instruction will read 4 
sectors 1K Bytes data and do decoding ECC in ping-pong mode, also they are conveyed to RAM 
immediately to empty out the buffer for next reading operation. 


This instruction batch will repeat for 3 times, and the sequential 3 page will be read out to specific 
RAM address, and the total size of data be read out is 4k * 3 = 12 k Bytes. 


There are two serial address sequences, 0x0010_000000 and 0x0000. The first is the full address of 
spare area, and the second is the Row address of main area. This is realized owing to the change 
read column command of “0x05 - OxE0” (This is mandatory in ONFI spec.) 


6.34.5.5.8 Write with ECC Enable (4K Byte) 


Register Configure 


NANDC_MODE = 2’d0 NANDC_MAIN_USE = 1’b1 
ECC_EN =1’b1 NANDC_SPAR_USE = 1’b1 
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V1.0 


Anoo 
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Note: 


For NandFlash write with ECC enable. The spare data should be prepared in spare buffer before it can 
be do ECC operation, but this preparing process is under background, and is invisible for software. To 
achieve this goal, the instruction batch should following some rule that, the MWDT should issued 
before SWDT (it is reverse to the read batch), with proper register configurations. 


For the SECTOR_NUM is not 0, then the ping-pong buffer is actives to accommodate the temporary 
data from RAM and do encoding ECC with assistant of Spare buffer, then transfer it to NandFlash. 
After all the Main data is transferred to NandFlash, the ECC data is all encoded and is prepared in the 
spare buffer, then transferred these spare buffer data to the NandFlash. Note that, the sector number 
can be smaller than the page size need, and this is realized owing to the change write column 
command of “0x85” (This is mandatory in ONFI spec.) 


This instruction batch will repeat for 3 times, and the sequential 3 page will be write to specific 
NandFlash, and the total size of data be write is 4k * 3 = 12 k Bytes. And the three NandFlash page 
address will be: 0x000000_0000, 0x000001_ 0000, 0x000002_0000 (little endian) 


The 0x70CD & 0x00DD are used to read the write status, and as soon as the write status is error, the 
write processing is stopped (if NANDC_STSMCH_STOP_EN is set 1). They can be not list in the 
batch, and the write status will not detect. 


6.34.6 Control Registers 


6.34.6.1 Memory map 


ARM Base address: Ox20B0O 0000 


ES 

0x0000 NANDC_START 
asia ee 
0x0038 NANDC_ CFG4 NANDC configure register 4 


0x003C NANDC_AXIM_STS NANDC AXI Master Status 
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ie a 
Ox00A8~ 
z g% 
0x00C4 NANDC_SEED1 
0x00D0~ 
=; | 


Ox00E0O NANDC_DLLO dll O configure 


Ox00E4 NANDC_DLL1 dll 1 configure 
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oe 


0x0104 Nandc_sector2 Nandc_sector2 


0x0108 Nandc_sector3 Nandc_sector3 


0x010C NandC_count_twrh NandC_count_twrh 
0x0160 NANDC FREE COUNT Nandc free count number 
0x0164 NANDC FREE COUNT Nandc free count number 


0x0168 NANDC FREE COUNT Nandc free count number 
0x016C NANDC FREE COUNT Nandc free count number 
0x0170 NANDC FREE COUNT Nandc free count number 


0x0200 


0x0280 
0x0300 
0x0380 
NANDC_MAIN_ADDRH NANDC_MAIN_ADDRH 
0x0400 
0x0480 
0x0500 
0x0580 
0x0204 


NANDC_MAIN_ADDRL NANDC_MAIN_ADDRL 
0x0284 
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0x0304 
0x0384 
0x0404 
0x0484 
0x0504 
0x0584 


0x0208 NANDC spare area high address to ram 
0x0288 
0x0308 
0x0388 
NANDC_SPAR_ADDRH 
0x0408 
0x0488 
0x0508 
0x0588 
0x020C NANDC spare area high address to ram 
0x028C 
0x030C 
0x038C 
NANDC_SPAR_ADDRL 
0x040C 
0x048C 


Ox050C 


0x058C 


0x0210 NANDC status high address to ram 


0x0290 
NANDC_STAT_ADDRH 
0x0310 


0x0390 
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0x0410 
0x0490 
0x0510 
0x0590 


0x0214 NANDC status high address to ram 
0x0294 
0x0314 
0x0394 
NANDC_STAT_ADDRL 
0x0414 
0x0494 
0x0514 
0x0594 
0x0218 NANDC seed high address 
0x0298 
0x0318 
0x0398 
NANDC_SEED_ADDRH 
0x0418 
0x0498 


0x0518 


0x0598 


0x021C NANDC seed high address 


0x029C 
0x031C 
NANDC_SEED_ADDRL 
0x039C 
0x041C 


0x049C 
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Offset Address | =a] —- 4] 


0x051C 
0x059C 


0x0220~0x027C 
0x02A0~0x02FC 
0x0320~0x037C 
0x03A0~0x03FC 
INSTRUCTION INSTRUCTION 
0x0420~0x047C 
0x04A0~0x04FC 
0x0520~0x057C 
0x05A0~0x05FC 


6.34.6.2 Register Descriptions 


6.34.6.3 NANDC_START 


0x00000000 (0x40000000) NANDC_START 
a en 


NANDC_RBN NANDC_RBN 
Reserved 
VALI 1_CNT 


joe | 


(se [Ea ae (a (a [ea a Fe fr (a 


= ecc_mode ram_block_num_use ram_block_num_using 
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Field Name Wia Set/Cle Description 
ar 
NANDC_VALID [31] NA When the Controller is working, this 
bit will set to 1'b1 to indicate it. 
1: NANDC is working.0: NANDC is idle 


NANDC_RBN [30] NA 0x1 This bit indicates whether the 
NandFlash is busy reading or writing. 
1: NandFlash is idle 
0: NandFlash is busy 


NANDC_RBN_CNT | [29: 28] NA These 2 bits recorded the occurred 
number of NANDC_RBN is busy. 
It can be used to judge if the 
previously operation is valid, e.g. 
"Nand Reset" need 1 busy, 
"Nand Read ID" need 0 busy, 
and so on. 
2'hO: No busy status occurred 
2'h1: 1 busy status occurred. 
2'h2: 2 busy status occurred. 
2'h3: 3 busy status or more occurred 


NANDC_RBN1 [27] This bit indicates whether the 
NandFlash target1 is busy reading or 
writing. 

1: NandFlash is idle 
0: NandFlash is busy 

NANDE RBN1_CN | [26:25] These 2 bits recorded the occurred 
number of NANDC_RBN1 is busy. 
It can be used to judge if the 
previously operation is valid, e.g. 
"Nand Reset" need 1 busy, 

"Nand Read ID" need 0 busy, 
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and so on. 

2'hO: No busy status occurred 

2'h1: 1 busy status occurred. 

2'h2: 2 busy status occurred. 

2'h3: 3 busy status or more occurred 


e e] 11] | RW ECC Mode 

4'hO: 1 bit ECC 
4'h1: 2 bits ECC 
4'h2: 4 bits ECC 
4'h3: 8 bits ECC 

: 12bits ECC 

: 16bits ECC 

: 24bits ECC 

: 32bits ECC 

: 40bits ECC 

: 48 bits ECC 
5'd10: 56 bits ECC 
5'd11: 60 bits ECC 
5'd12: 62bits ECC 
5'd13: 64bits ECC 
5'd14: 66bits ECC 
5'd15: 68bits ECC 
5'd16: 7Obits ECC 
5'd17: 72 bits ECC 
5'd18: 74bits ECC 
5'd19: 76 bits ECC 
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5'd20: 78bits ECC 
5'd21: 80bits ECC 
>5'd21: Reserved. 


ram_block_num_ | [10:8] RW NA ram_block_num_use 
use 

ram_block_num_ | [7:4] NA ram_block_num_using 
using 


only_ start [3] WO NANDC ONLY Start Signal. 
When write 1'h1 to this bit, the 
Control will work until the process is 
done. 
It is auto cleared to 1'b0 after write. 


ASOFT PHY_DAT nandc_phy_data_softrst 
A_SOFTRST 


a a NANDC CMDCLR signal. 
When the Controller suffered some 
unexpected interrupt, such as timeout 
interrupt, then write 1 to this bit will 
reset all the FSM inside and some 
relative registers. 
It is auto cleared to 1'bO after write. 
NANDC_START WO NA NANDC Start Signal. 
When write 1'h1 to this bit, the 
Control will work until the process is 
done. 
It is auto cleared to 1'bO after write. 


6.34.6.4 NANDC_CONFGO 
0x00000004 (0x00000000) NANDC_CONFGO 


Teese 


Res 
MAST_ENDI 
SECTOR_NUM REPEAT_NUM 


ad 


ee ss Fe Ha Lal a a a 
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MAI 
NAN 
- NANDC_MO 
CS_SEL DC_ erve 7 
L FF fa 


a al a a al a E 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


MAST_ENDIAN [31:30] | RW Master to RAM Burst Endian, either 
write or read. 
2'b00: ABCD => ABCD; 
2'b01: ABCD => DCBA; 
2'b10: ABCD => CDAB; 
2'b11: ABCD => BADC; 


ea Lawl 24] | RW Sector Number. 
5'hO: Sector number is 1 
5'h1: Sector number is 2. 
5’h10: Sector number is 17 
5’h11 ~ 5’h1F Reserved. 
This register indicate the sector 
number of one page, it should work in 
company with the sector size register. 
e.g. If the page size is 4K, and the 
sector size is 1K, then Sector number is 
4, if the sector size is 512Byte, then 
Sector number is 8. 
When in only Master mode, this 
register is just for main part, the only 
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NANDC_WPN [15] 


BUS_WIDTH 


SPAR_ONLY_INFO 
_PROVID 
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part sector num should configure in 
SPAR_SECTOR_NUM of Configure 
Register 2. 


Repeat Number of the Micro- 
Instruction Sequence. 


8'hO: Repeat number is 1. 


8'h1: Repeat number is 2. 


8'hFF: Repeat number is 256. 


This register can be regard as the page 
number, it can be used to continually 
read or write multiple page within 
once process. It will decreases the 
number of interrupt that software 
need to process and speed up the total 
data throughputs 


Note that, this is used for NANDC 
AUTO MODE only, for the other mode, 
this register is invalid. 


Nand write protection. 


0: Protection 
1: Not Protection. 


Nand Flash Bus Width 


0: x08 device 
1: x16 device 


Software need provides only info data 
for Spare Area. 

0: All spare info/ECC/reserved data 
provided 


1: Just spare info data provided 


Normally, the spare area is made up of 
"info", "ECC" and some "reserved" 
data. To simplify the configuring, 
software can just provided the useful 
"info" data instead of all the spare 
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e.g. 


Spare total size=16bytes where useful 
data size = 4bytes, ECC used size = 4 
bytes, reserved data size = 8 bytes. 


If SPAR_ONLY_INFO = 0, then software 
should write all 16 bytes data to spare 
area buffer. 


Else if SPARE_DLEN_CFG=1, then 
software just need write 4 bytes data 
(useful data) to spare area buffer. 


Note: this register is just worked in 
Auto Mode. 


Sector Number In Instruction. 


0: Sector Number is configured in the 
register 


1: Sector Number is configured in 
instruction inside 


For 4 read or write Micro-Instruction 
of INST_MRDT / INST_MWDT / 
INST_SRDT / INST_SWDT, the sector 
number of it will process can be 
configured in the register or in the 
instruction itself. 


When the Nand Controller is worked in 
Auto Mode (Master and Nand are all 
valid), controller should know the 
sector number in advance to prepare 
the data, and in this case, the sector 
number should be configured in 
register. 


When the Nand Controller is worked in 
Master Mode (only Master work), the 
main and spare part should be 
configured to different sector number, 
in this case, the main and spare sector 
number should be configured 
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a separately to keep flexible 


ee ALL_FF ae Detect if the Flash area is all OxFF, 
which means it is erased but not be 
write. 
0: Not detected 
1: Detected. 
If it set 1, then if the Flash is all OxFF, 
then the ECC module won't do 
decoder process, and return with ECC 
status bit [7] = 1 to indicate it. 
CS_SEL [10: 9] CS Select 
2'bO: CSO is Select 
2'b1: CS1 is Select 
2'b2: CS2 is select 
2'b3: CS3 is select 


NANDC_RW NANDC Read or Write ( ECC Decode or 
Encode) 
0: NANDC Read / ECC Decode 
1: NANDC Write / ECC Encode 
This register indicates the nand 
operation is read or writes. When the 
ECC is enabled, it also indicates the 
ECC is encoded or decode. 


e E bai il Main and Spare is Apart scenario or 
Joint scenario 
0: Main and Spare is Joint scenario 
1: Main and Spare is Apart scenario. 
For Page size is 512Byte, the nand has 
no random read command, the main 
and spare part data can't read or write 
separately in once operation, it can 
only be read/write in sequentially, and 
the spare data should near following 
the main data in the ping-pong buffer, 
but not in the spare buffer, in this 
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MAIN_USE 


ECC_EN 


NANDC_MODE [1: 0] RW 
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case, we Say they are in Joint scenario. 


For Page Size other than 512Byte (eg. 
2k/4k/8k), the nand has random read 
command, the main and spare part 
data can be read or write separately in 
once operation, the spare data will 
store in the spare buffer, but not in the 
ping-pong buffer that following the 
main data, in this case, we say they are 
Apart scenario. 


By the way, the 2k/4k/8k can be 
configured as Joint scenario. 


Spare Part Used 
0: Spare part not used 
1: Spare part used 


This register indicates if this operation 
including the nand spares part data. 


Main Part Used 


0: Main part not used. 
1: Main part used 


This register indicates if this operation 
including the nand main part data. 


nandc auto gate control. 
0: auto gate enable 
1: auto gate disable 


ECC Enable 


0: ECC disable 
1: ECC enables 


This register indicates if the ECC is 
enabled or not. It is valid only in 
NANDC auto mode. 


NANDC work mode 


2'b00: NANDC auto mode 
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2'b01: NANDC only master mode 


2'b10: NANDC only nand mode 


2'b11: NANDC only ECC mode 


6.34.65 NANDC_CONFG1 


0x00000008 (0x00000000) NANDC_CONFG1 
Eaka eaaa a ie i aed He PF 


Res 
erve SPAR_INFO_SIZE SPAR_SIZE 
d 
RW RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


SPAR _ ae SIZE pan 24] E Spare data info size (Unit: Byte) 
7'hO: O Byte 
7'h1: 1 Byte 
7'h40: 64 Bytes 
>7'h40: reserved 
This controller can protect the spare 
area data, this register indicate the 
protected spare area data info size of 
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one sector, but not the whole spare 
area. E.g. if the whole spare area is 64 
Bytes for 2K page size, the sector 
number is 2, then the spare sector size 
if 32 Bytes. 


In this 32 Bytes, some for ECC data and 
other for spare info, if the ECC mode is 
3, then ECC data has hold 14 bytes, 
and the real spare info size would be 
little than (32-14=16) bytes. 


Spare area size (Unit: Byte) 
8'hO: 1 Byte 
8'hFF : 256 Bytes 


This register indicates the spare area 
data size of one sector, not the whole 
spare area. 


E.g. If the whole spare area is 64 Bytes 
for 2K page size, and the sector 
number is 2, then this spare size 
should be 8'd31, but not 8'd63 


When Read of ONFI3. 


The REN duty cycle has a fix value, if 
the low or high is too large, it violate 
the protocol. Then some CEN should 
inserted in it. 


1'h1: inserted cen when read busy. 


1'hO: not inserted cen when read 
busy. 


Nand Interface type 


0: ONFI 1.0 (Legacy Interface/SDR) 
1: ONFI 2.0 

2: ONFI 3.0 (Toggle DDR) 

3: SPI Nand interface 


Others: reserved 
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MAIN Eisen eeu 0] RW One main data sector size. (Unit: Byte) 
11'h0: 1 Byte 
11'h3FF: 1024 Bytes 
11'h47F: 1152 Bytes (max) 
The main size is not the whole main 
part data, but one sector data size. E.g. 
If the whole main area is 2k Bytes for 
2k page size, the sector number is 2, 
then the main size is 1k byte. For this 
design, the ping-pong size is 1k bytes 
for each buffer, and then the max 
MAIN_SIZE is 1k bytes. 


6.34.6.6 NANDC_CONFG2 


0x0000000C (0x20000000) NANDC_CONFG2 
a ee 


SPAR_SECTOR_NUM SPAR_INFO_POS 


a 50] Fl i T EA (a A A 
k O oe | oe 
io =  "~ | 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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ACE_HIGH_EN [30] Whether the ACE period is high or low 
when the interface is ONFI3 or Toggle 
Mode 
0: DQS is low when in ACE period 
1: DQS is high when in ACE period 
CDQSS_HIGH_EN | [29] Whether the CDQSS period is high or 
low when the interface is ONFI3 or 
Toggle Mode 
0: DQS is low when in CDQSS period 
1: DQS is high when in CDQSS period 


| 


Spare Sector Numbers 

5'hO: Sector number is 1 

5'h1F: Sector number is 32 

This register is used for only Master 
mode. For only Master mode, software 
can configure the main and spare for 
different sector numbers. 

This provides a flexible for software to 
use the only Master mode 

For other mode, it is not used, and 
same as main sector number. 


ee INFO_POS ae 16] Dem Spare data info position in the spare 
area (Unit: Byte) 
This controller can protect the spare 
area data, this register indicate the 
position of protected first byte data. 


a ee SEC_IN Ea 7| ECC Start Sector Number Indication 
5'hO: 1 Byte location 
5'h1F: 32 Bytes location 
This register is just for only ECC mode 
only. For only ECC mode, the ECC 
spare data can be configured to 
calculation starting from any other 
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sector not only sector 0. 
This provides a flexible for software to 
use the only ECC mode. 


ECC_POSITION RW NA ECC Position in Spare Sector (Unit: 
Byte) 
This register indicates the ECC position 
in spare sector area. 


6.34.6.7 Nandc_intr 


0x00000010 (0x00000000) 


i~ 
wn 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
INT AUTO _POL_T | [31] NA NANDC auto polling timeout interrupt 
MOUT_RAW raw status 
INT_POWER_DO [30] NA NANDC POWER DOWN interrupt raw 
WN_RAW 
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INT_POWER_DO [29] NA NANDC POWER DOWN interrupt raw 

WN_raw 

INT_AXI_ERR_RA_ | [28] NA NANDC AXI master bus error interrupt 

W Raw sts 

INIL STSMCH_RA | [27] NANDC Status Match Interrupt Raw 
status 

INT_WP_RAW [26] =p NANDC Write Protect Interrupt Raw 
status 


INT_TO_RAW [25] =p NANDC Timeout Interrupt Raw status 


AEE DONE_RAW pea aes DC Done | NANDE Done Interrupt ww | Raw status 


iaaa AUTO_POL_T Ea M hm auto ae “ll timeout interrupt 

MOUT_STS- status 

INT_POWER_DO [22] NANDC POWER DOWN interrupt 

WN_STS1 status 

INT_POWER_DO [21] NA NANDC POWER DOWN interrupt 

WN_sts status 

INT_AXI_ERR_STS | [20] S EE E NANDC AXI master bus error interrupt 
Status 


bt Ln ll N 
ee ee 
bi a bh A ne le 
a e 


INT AUTO _POL_T | [15] WC NA NANDC auto polling timeout interrupt 
MOUT_CLR clear 

INT_POWER_DO [14] WC NANDC POWER DOWN interrupt 
WN_CLR1 clear1 

INT_POWER_DO [13] NANDC POWER DOWN interrupt clear 
WN_CLR 


INT_AXI_ERR_CLR | [12] ep NANDC AXI master bus error interrupt 
CLear 


[BE oa a LEA E E A 
l= AL nelle 
i L A K 
a E 


INT_AUTO_POL_T | [7] RW NANDC auto polling timeout interrupt 
MOUT_EN enable 

INT_POWER_DO NANDC POWER DOWN interrupt 
WN_EN Enable 

INT_POWER_DO [5] RW NA NANDC POWER DOWN interrupt 
WN_EN Enable 
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INT_AXI_ERR_EN NANDC AXI master bus error interrupt 
Enable 


INT_STSMCH_EN DE [Pees Status Match [eee nen nee ER] Enable 


INT_WP_EN — NANDC Write Protect Interrupt hacen 
INT_TO_EN fre — tx} — NANDC Timeout Interrupt Enable 
INT_DONE_EN a a ee NANDC Done Interrupt Enable 


6.34.6.8 NANDC_TIMO 


AERAR 
el o e oo M S aa‘ i 
ha ee er ae E > ee 
IRR Kew E 
a So EE FT i al ld 
ie a a, ae 
MERE DME H H 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


NANDC_ACS [31:27] | RW NA Ale / Cle Start timing (Unit: Clock 
0: 1 clock 
1: 2 clocks 
The typical value of the ACS (refer to 
tCLS or tALS in the Nand FLASH 
specification) is Ons. 
Ale / Cle End timing (Unit: Clock) 
0: 1 clock 
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1: 2 clocks 
The typical value of the ACE (refer to 
tCLH or tALH in the Nand FLASH 
specification) is 10ns. 

NANDC_ACE [26:22] | RW Ale / Cle End timing (Unit: Clock 
0: 1 clock 
1: 2 clocks 
The typical value of the ACE (refer to 
tCLH or tALH in the Nand FLASH 
specification) is 10ns. 


NANDC_RDS [21:16] | RW Read Start timing (Unit: Clock 
0: 1 clock 
1: 2 clocks 
When Read, it corresponding to tRR, 
and its typical value is 20ns; 
Correspoding to tRPRE 

NANDC_RDE [15:11] | RW Read End timing (Unit: Clock 
0: 1 clock 
1: 2 clocks 
When Read, it approximately 
corresponding to tOH or tROH(15ns), 
the really RWE should subtract RWH, 
so the typical value is 5ns 
Corresponding to tRPST 


NANDC_RWH ; Read / Write High timing (Unit: 
Clock ) 
0: 1 clock 
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1: 2 clocks 

The minimal value of the RWH (refer 
to tWH or tREH in the Nand FLASH 
specification) is ranged from 10ns to 
20ns. 


NANDC_RWL [5:0] Read / Write Low timing (Unit: 
Clock) 
0~1: Reserved. 
2: 3clocks 
4: 4clocks 
The minimal value of the RWL (refer to 
tWP or tRP in the Nand FLASH 
specification) is ranged from 12ns to 
60ns. 
Note: it should be bigger than 1, if you 
set value of 0 or 1, then it force set it 
to 2. 


6.34.6.9 NANDC_TIM1 


0x00000018 (0x028A0000) NANDC_TIM1 
ee 


Res 
erve 
a S 


(i ie Pa Llc i GH aT 


Res 
erve CLO cL1 
d 


E S E 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


CE eae 1] ae 


ale 26] haa leche when write.Corresponding to 
tWPST 

[25:21] | RW 0x14 Valid when writ Corresponding to 
tWPRE 


[20:16] | RW Valid when Write 
Correspoing to tAR. 
CEN/CLE/ALE fall to DQS fall 


DE L 0] Valid when Read. 
Corresponding to tCDQSS. 
CEN/CLE/ALE fall to REN low 


6.34.6.10 NANDC_TIM2 


0x0000001C (0x00000000) NANDC_TIM2 
a Real Fc Ea he Me Ed fe la 


Reserved 


Type 


a 


i Se a ee 


= 
Pol Pol 
Reserved RCE 
NT_I 


i 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


a FORCE_HIG When Set feature, the DQS should be 
force high, this is defined in ONFI 
specification. 

0: dqs not force high 
1: dqs force high 


RD_POINT_IND Read Pointer Indication 
0: sample 
window is before the very sample 
point 
1: sample window is after the very 
sample point 
Because the loop back of REN signal is 
asynchronous with nandc clock, so two 
clocks synchronous delay is made 
which will give a drift from the very 
sample point, set 0 or 1 will set this 
uncertainty window. See following 
figure for detail. 
When RD_POINT_SEL = 1, this register 
is not valid. 

RD_POINT_SEL RW NA Read Pointer Indication Selection 
0: use new method which save timing 
(default) 
1: use old method which needs more 
timing to read one data. 


The timing diagram 
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< ACE 
E _ 
DEST acs || 
ie ; | 
CLE 
ALE 
WE 


i —>RWH E 


te 7 LL 


wee 


i- RWE > 


Note: The default values of these timing parameters are based on the clock frequency of 153.6 MHz, 
and 1 clocks need 1000/153.6 = 6.5ns 


_The window is on the very tight_ 
(sample point, but the price is D) 
Se larger RWL time = 


<-— =10- > |< —-u-- > Se ee 


ae es __-RWL—— r~A t0: RWL Time 

a [eo > |S -Nn t0': reduced RWL time 
tl: RWH Time 
t2: REN delay from 

controlor to PAD 
t3: Nand delay from REN 

negedge to data output. 
t4: Data delay from PAD to 
Figure A (RD_POINT_SEL=1) controlor. 

~~ RD_POINT_IND=0 — RD POINT IND=I- —~ t5: REN loop back delay 
( The uncertainty window is before ` (The uncertainty window is after the i (t5 = t2 + t4) 


the very right sample point N- very right sample point ~ 


REN (controlor) Æ — t0- -> € —-+tl--— > a = eis 


REN (controlor) 


REN (PAD) 


10 (PAD) 


IO (controlor) 


Ea Our chip delay window 
Before Sample Window 


ee u After Sample Window 
10 (controlor) 
<< >—— 
Figure B (RD_POINT_SEL=0) 

As an example 
FigureA tO(RWL) t1(RWH) t2 t3 t4 
Clocks 6 5 1 2 2 
FigureB t0’(RWL’) t1(RWH) t2 t3 t4 
Clocks 3 5 1 2 2 
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Previously, because the pad has large input (t2) and output (t4) delay, the real REN signal should be 
configured to larger than the spec. defined, it cost more time than really need. 


In Figure A, according to the Nand specification, the sampling action should occurred on the positive 
edge of REN, so the RWL is set equal to tO, and it cost 6 clocks. 


To shorten data reading time, software should decrease the RWL, but the t2, t3, t4 are not controlled 
by internal Nand Controller. If you do sample data in posedge REN, the RWL can’t be shorten. 


In FigureB, we use the loop back signal of REN, called it (REN_B), to sample the data. Because the 
REN and IO has same output and input delay, they are timing balanced, and we in theory can sample 
it directly at the posedge edge of REN_B, to omit the effect of asynchronous, we used two clock 
delay to synchronize it, and then the uncertainty is introduced, and the RD_POINT_IND is to adjust 
the uncertainty window. RD_POINT_IN=0, the window is before the right point, and RD_POINT_IN=1, 
the window is after the right point. 


6.34.6.11 NANDC Status Match Register 


0x0030 NANDC Status Match (Reset 0x0000_0000) NANDC_STSMCH 


repeat_cnt 


Type RO R/W 


Da NANDC_STSMCH_MASK NANDC_STSMCH_VALUE 


Type R/W. R/W 


Field Name R/W | Reset | Description 
Value 


rel el 


NANDC_STSMCH_SE | [23] R/W | 1’bO NANDC Status Match Select. 

i T’bO: equal match case (default) 
1’b1: not equal match case 
The match condition can be configured to two 
different cases. 
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ASK 


NANDC_STSMCH_V 
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Case0 satisfied the following equation: 
((MSK & VAL ) == (MSK & STS)) & (MSK !=0) 
Case1 satisfied the following equation: 
((MSK & VAL ) != (MSK & STS)) & (MSK !=0) 
NANDC Status Match Stop Enable. 


When the Status is matched or not matched, 
whether the NANDC process is stop (reset) or 
continue processing. 


1’b0: Not stop, continue processing. 
1’b1: Stop & Reset 
NANDC Status Match Mask 


In NANDC auto Write mode, whenever the write 
status is match the set value, then the match 
interrupt will occurred ( when this interrupt is 
enabled). 


This register is the match mask register. 
NANDC Status Match Value 


In NANDC auto Write mode, whenever the write 
status is match the set value, then the match 
interrupt will occurred ( when this interrupt is 
enabled). 


This register is the match value register. 
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6.34.6.12 NANDC Time out Register 
0x0034 NANDC Time Out Register (Reset 0x0040_0000) NANDC_TIMEOUT 


REPT 
_CLR TIMEOUT 
_EN 


TIMEOUT 


Type R/W 


Field Name R/W Reset | Description 
Value 


REPT_CLR_EN [31] R/W 1’hO Repeat Clear Timeout Counter Enable 
0: Repeat Clear disable 
1: Repeat Clear enabled. 
If the Block Repeat number is too large, then the 
timeout counter will be not enough to count it, to 
solve this problem, software can enable this bit to 
periodicity clear the counter after the repeat 
number added 1. 


TIMEOUT [30:0] R/W 31’h40 | NANDC Timeout Counter 
0000 
Unit is AHB Clock. 


6.34.6.13 NANDC Configure Register 3 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 2037 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


CI SPREADTRUM SC7731E Design Specification 


0x0038 NANDC Configure Register 3(Reset 0x0000_0008) NANDC_COM_CFG3 


Reserved SEED_LOOP_CNT 


Reserved 


Field Name R/W Reset | Description 
Value 


SEED_LOOP_CNT [25:16] | R/W 10’hO | Seed loop counter. 
When SEED_LOOP _EN is enable, this register 
indicate how many bytes to loop back. 
0: 1 byte 
1: 2 bytes 
1023: 1024bytes. 
Note: 
When the POLY4R1 is set to 1, then this counter 
should be multiple of 4. 


oa ol all ls 


DET _ALL_FF [3] R/W 1’b1 Detect if the Flash area is all OxFF, which means it 
is erased but not be write. 
0: Not detected 
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a 


SEED_LOOP_EN 


POLY4R1_SEL 
RANDOM_EN 


6.34.6.14NANDC AXI Master Status 


V1.0 


Spreadtrum Communications, 


SC7731E Design Specification 


1: Detected. 


If it set 1, then if the Flash is all OxFF, then the ECC 
module won’t do decoder process, and return 
with ECC status bit [7] = 1 to indicate it. 


Seed loop enable or disable. 
0: Disable 
1: Enable. 


The seed should change in every page, if the read 
or write page in once operation is too large, the 
seed will repeat , then software may set this 
register to let the seed loop back to re-set the 
seed of randomizer. 


Use 4 polynomials or 1 polynomial. 
0: use 1 polynomial 

1: use 4 polynomial 

Randomizer enable or disable 

0: Disable 


1: Enable 
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0x003C NANDC AXI Master Status(Reset 0x0000_0000) NANDC_AXIM_STS 
ei ee 


Type 


DEBUG_AXIM_FSM Reserved AXIM_ERR_RESP AXIM_PROT 


Type RO RO RO RO R/W 


Field Name R/W Reset | Description 
Value 


DBG_AXIM_FSM [31:12] 20’hO | DEBUG_AXIM_FSM 
Debug Only. 


AXIM_ERR_RESP [7:4] 4’hO AXIM_ERR_RESP 
When AXIM response is error, then this register is 
indicated what the response is. 
[3:2] BRESP 
[1:0] RRESP 
Write Interrupt register 0x10 bit[12] to clear these 
bits. 


WPS all ll lll 
AXIM_PROT [2:0] AXI Master Protect. 
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6.34.6.15 NANDC Status Register 


ai i i al ie et el 
LN ic 


NANDC_STATUS 3 NANDC_STATUS 2 


Type 


| NANDC_STATUS 1 NANDC_STATUS 0 


Type 


Field Name R/W | Reset | Description 
Value 
NANDC_STATUS 3 [31:24 8’hO NANDC ID or Nand Status 
] 
NANDC_STATUS 2 [23:16 8’hO NANDC ID or Nand Status 
] 


NANDC_STATUS 1 [15:8] ee ee | NANDC ID or Nand Status 
NANDC_STATUS 0 [7:0] Re eee NANDC ID or Nand Status 


These four 32bits registers will implement three functions. 


1. ID register.(0x0040 ~ 0x004C) 
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2. Nand Status register .(0x0040 ~ 0x004C) 

3. ECC return register. .(0x0040 ~ 0x005C,0x00A4) 

When used micro-instruction INST_GETD, the returned status or ID will display on these registers; 
when used NANDC read with ECC decoding, the decoded ECC status will also display on these 
registers. These functions won’t happen at the same time, so they share the same registers and 
implement different functions at different time. 


When this register active as ID or Nand Status register, the 8 bits NANDC_STATUS is one byte of the 
whole register. 


ID_STATUS 


Note: When used micro-instruction INST_GETD, the data part will indicate how many bytes will be 
returned. 


When this register active as ECC status register, the 11 bits NANDC_STATUS can be divided as two 
parts. 


6.34.6.16 NandC_ ECC STATUS 
NandC_ECC_STATUS 


ecc_error_st 
Reserved ecc_error_number 
atus 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


Rasta error a 25] pal It indicates the ECC Error Status 
status1/3/5/7 
2'b00: indicate No Error. (Jump out 
from SS) 
2'b01: indicate Errors can be 
corrected. (Jump out from search done 
in internal CHIEN). 
2'b10: indicate Errors can't be 
corrected with some exception (jump 
from search done in last CHIEN) 
2'b11: indicate Errors can't be 
corrected. (Jump out from ELP step). 


ecc error [24:16] | RW It indicates the ECC Error numbers. 
number/1/3/5/7 
9'hO: indicate no error. 
9'h1FE: indicate all the data is OxFF, 
which means the page is erased and 
not programmed. 
6'h1FF: indicate more errors that can't 
be corrected. 
>6'hO & <6'h1FE: indicate the error 
numbers. 


as 

ecc error Balin 9] It indicates the ECC Error Status 
status0/2/4/6 

2'b00: indicate No Error. (Jump out 

from SS) 

2'b01: indicate Errors can be 

corrected. (Jump out from search done 

in internal CHIEN). 

2'b10: indicate Errors can't be 

corrected with some exception (jump 

from search done in last CHIEN) 
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2'b11: indicate Errors can't be 


corrected. (Jump out from ELP step). 


ecc error It indicates the ECC Error numbers. 
number0/2/4/6 


6'hO: indicate no error. 


6'h1FE: indicate all the data is OxFF, 
which means the page is erased and 
not programmed. 


6'h1FF: indicate more errors that can't 
be corrected. 


>6'hO & <6'h1FE: indicate the error 
numbers. 


6.34.6.17 NandC_FREE_COUNT 
0x0160 NandC_FREE_COUNT 


Nme i OOOO al OO O 


Type 


ei cl sie ae nd fe GW 
(accel CER a 


Type 


0x0164 NandC_FREE_COUNT 


free_count7 free_count6 


Ea cal sl i Fc Vel ac ca FU A 
Type 


E [i clic [Leas Wa fa 


free_countS free_count4 


Type 
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0x0168 NandC_FREE_COUNT 


Ee ee ae es ee 


free_count11 free_count10 


Type 


i) SE We a ae 
i es es ea a a a A 


free_count9 free_count8 


Type 


0x016C NandC_FREE_COUNT 


Pei [a FcR cal sl esl (sc | nF 


free_count15 free_count14 


Type 


free_count13 free_count12 


BA (ee Fc PME (fe A 


Type 


0x0170 NandC_FREE_COUNT 


is) est acl af cla A UU fll 


Reserved 


Type 


ia a ea A a e a E EA 


Type 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


epa e e 
i sd A A ico 
ee ee 
ee a a a A O 
bis Lae i LE blabla, A 
a e a 
eS ee E a a 
beat Lic ll EA a 
aM Le lh A ~ de 
bisa Landi AD Yap 
eS ee 
lacie I ll el, lcm 
beac Led ll bl a leidvacalen A 
ee ae 
bissense Lic li kn beheld 
ee a ee 


Note1: 


When the ECC_ERR_NUM value is 0x0, then it means the corresponding sectors’ ECC is not decoded 
or there is no error occurred. 


When the ECC_ERR_NUM is all Ox1FE, which is not means that the error number is Ox1FE , but a new 
flag to indicate all the data is OxFF of the reading page, which is useful for software to detect the un- 
programmed pages. 


When the ECC_ERR_NUM is all Ox1FF, then it means the corresponding sectors’ ECC is decoded and 
the error number is out of the capacity of the decoder. 


When the ECC_ERR_NUM and ECC_ERR_STS register are arranged in pairs, it has the different 
meanings: (suppose the ECC correct capacity is “t”, and error number is “r”) 
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Free page just for write to dram to count sector zero number ; 


ECC_ERR_STS ECC_ERR_NUM _| Status 


2’b00 0 No Error When there are large amount 
errors, maybe this situation 


== 6’h1FE Erased All OxFF 


2’b01 O<r<t Errors In Capacity 


== Errors but not sure (in or | Not Sure 


out of capacity) 
(especially for ECC mode 0) 


== 6’h1FE Erased All OxFF with 
some error in capacity 


2’b10 O<r<t Errors In Capacity 


== Errors but not sure Not sure 


(in or out of capacity) (especially for ECC mode 1) 


== 6’h1FF Errors Out of Capacity 


2’b11 == 6’h1FF Errors Out of Capacity 


6.34.6.18NANDC_AUTO_POL 
0x000000A0 (0x0000_FFFF) NANDC_AUTO_POL 


sc ce a i i iy E Le 


auto 
Reserved AUTO_POL_MAX_NUM 


a Lal 


AUTO_POL_MAX_NUM 


Pe ie e Hc el E De 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


| Laie 1n] 


e POL_EN kida w NA enable: 
0: disable 
1: enable 
A [19:0] OxFFFF | Max polling number when use auto 
polling function, if polling counter is 
larger than this value, software will get 
a polling time out interrupt. 
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6.34.6.19 NANDC Polynomial Register 


0x007C NANDC Polynomial 7 NANDC_POLY7 


NANDC_POLYO / 1 / 2 / 3/4/5/6/7 


Type R/W 


NANDC_POLYO / 1 / 2 / 3/4/5/6/7 


Type R/W 


Field Name R/W | Reset | Description 
Value 


NANDC_POLYO [31:0] | R/W | 32’hO | NandC Randomizer Polynomials 0 ~ 7. Either 
Fibonacci or Galois circuit, the configuration of the 
NANDG FOL polynomial is the same. For example: 
NANDC_POLY2 V =XA13 + XAA +X^3 +X^1+1 
ee The set value should be 13’b1_0000_0000_1101. 
NANDC POLYA The MSB indicate the length of polynomial, the 
NANDC POLYS value 1 bit position (add 1) indicate the tap of the 
~ polynomial. 
NANDC_POLY6 
Notes: 
NANDC_POLY7 
When use 1 polynomial (POLY8R1_SEL=0), the 8 
data I/O line use the same polynomial. 
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When use 4 polynomial (POLY8R1_SEL = 1), the 
polynomial usage as following: 


I/O 


1 Polynomial 


Polynomial[0] 
Polynomial[0] 
Polynomial[0] 
Polynomial[0] 
Polynomial[0] 
Polynomial[0] 


Polynomial[0] 


Polynomial[0] 


8Polynomials 


Polynomial[7] 
Polynomial[6] 
Polynomial[5] 
Polynomial[4] 
Polynomial[3] 
Polynomial[2] 
Polynomial[1] 


Polynomial[0] 
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6.34.6.20 NANDC Seed Register 


0x006C NANDC Seed 7 NANDC_SEED7 


NANDC_SEED 0 / 1 / 2 /3/4/5/6/7 


Type R/W 


NANDC_SEED 0 / 1 / 2 / 3/4/5/6/7 


Type R/W 


Field Name R/W | Reset | Description 
Value 


NANDC_SEEDO [31:0] | R/W | 32’hO NandC Randomizer Seeds 0 ~ 3. 
NANDC_SEED1 Either Fibonacci or Galois circuit, the configuration 
format of the seed is the same. The MSB of seed 
NANRCREER2 should configure to the MSB of NANDC_SEED 
NANDC SEED3 register, and LSB of seed should configure to the 
LSB of NANDC_SEED register. 
NANDC_SEED4 
If the given seed is MSB rightmost, and LSB 
NANDC_SEED5 leftmost, then the software should translate it 
before write to register. 
NANDC_SEED6 
Please refer to the following figures for detail. 
NANDC_SEED7 
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Note 1: 


When in auto-mode (NANDC_MODE = 0), the 
controller automatically control the loading of the 
seed from the set address (NANDC_SEED_ADDR) 
for every page. And the software doesn’t care this 
register. 


When in only-nand-mode (NANDC_MODE = 2), the 
controller can’t control the loading of the seed, 
then the software should manually write the seed 
to these register for each polynomial. 


Note2: 


When use 1 polynomial (POLY8R1_SEL = 0), the 8 
data I/O line use the same seed. 


When use 4 polynomial (POLY8R1_SEL = 1), the 
seeds usage as following: 


1/0 1 Polynomial 8 Polynomials 


SEED(0] SEED [8] 
SEED [0] SEED [7] 
SEED [0] SEED [6] 
SEED [0] SEED [5] 
SEED [0] SEED [3] 
SEED [0] SEED [2] 
SEED [0] SEED [1] 


SEED [0] SEED [0] 


As an example, the polynomial Y = X*13 + X*4 + X^3 + X1 + 1, if the initial value of register as they 
are configured in RED value, then the set seed value should be: 


13’b0_0110_1101_0100 


OutPut 
< = a ( CEE 
O O A A ig A ts gS A O 
R12 R11 R10 R9 R8 R7 R6 R5 R4 R3 R2 R1 RO 
X13 x12 X11 X10 X49 XB X47 X^6 X^5 X44 X3 X42 X^ 
Figure 6-159 Fibonacci LFSR Seed 
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OutPut 
ah | a] gii 10) au | a gii 10) 10, a > 

R5 R6 R7 R8 RQ R10 R11 R12 
1 XM X42 X43 X4 XS X*6 X*7 X*8 X*9 X10 X11 X12 X13 


Figure 6-160 Galois LFSR Seed 


6.34.6.21 NandC_PHY_Configure 
0x000000DC (0x00000003) NandC_PHY_Configure 


B Ui FF Fn a Ul ileal 


Reserved 


Type 


GR ee 


Type RW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


SMP_RD_EN_DLY | [3:0] RW NA 0x3 Sample Read Enable delay selection 
_SEL 

0: no delay 

1: delay 1 clock 
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6.34.6.22 NANDC DLLO Configure 
0x00EO NandC DLLO Configure NANDC_DLO 


Reserved 


“~ Ss 
Value 

ee EE 9 

DLO_DLY_CPST_EN R/W 0: manual compensation by software 

eee eye 1: auto compensation by dll 

DLO_DLY_INV [7] R/W | 1’hO 0: sample clock not invert 

eee 1: sample clock invert 

bal allied hala 


Note: 
For ONFI/Toggle Nand, it refer to clk_sample_posedge DQS signal when read 


For SPI Nand, it refer to output clock signal. 
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6.34.6.23 NANDC DLL1 Configure 
0x00E4 NandC DLL 1 Configure NANDC_DL1 


Reserved 


Type 


rr Ss a 
Value 

NE E 4) 5c 

DL1 DLY_CPST_EN R/W 0: manual compensation by software 

ese eye 1: auto compensation by dll 

DL1_DLY_INV [7] R/W | 1’hO 0: sample clock not invert 

eee sey 1: sample clock invert 

ee S 


Note: 
For ONFI/Toggle Nand, it refer to clk_sample_negedge DQS_inv signal when read 


For SPI Nand, it refer to read clock sample signal. 
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6.34.6.24 NANDC DLL2 Configure 
0x00E8 NandC DLL 2 Configure NANDC_DL2 


Reserved 


Type 


Field Name Type | Reset | Description 
Value 


ME A 4) A 
DL2_DLY_CPST_EN R/W 0: manual compensation by software 
eee eye 1: auto compensation by dll 

DL2_DLY_INV [7] R/W | 1’hO 0: sample clock not invert 

eee ey 1: sample clock invert 
ee S 


Note: 
For ONFI/Toggle Nand, it refer to data out delay when Write 
For SPI Nand, it no used. 
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6.34.6.25 NANDC DLL Configure 
0x00EC NandC DLL Configure NANDC_DLL 


DLL_ 


Reserved DLL_PHASE_INTERVAL 


Field Name Type | Reset Description 
Value 


DLL_CPST_START [11] 0: DII compensation start by hardware 


DLL_CPST_EN [10] DII compensation enable 
DLL_AUTO CLR_EN DLL auto clear by hardware 


T’hO 
DLL_CLR 7 "ho DII clear by software 
i 


1: dll compensation start by software 


R/W | 1 
0: not clear 
1: clear 

DLL_EN R/W | 1 0: dll disable 

ee | 1: dll enable 
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DLL_INIT eee | Dil initial set 


6.34.6.26 NANDC DLL STSO 
0x00FO NandC Status 0 NANDC_STSO 


Reserved 


Type 


Reserved 


Type RO RO RO 


Field Name R/W | Reset | Description 
Value 


DLL_CPST_ST BL ARN TPO DLL compensation FSM status 
DLL_ST [4:2] ei DLL FSM status 


DLL_ERROR [1] T’hO O: dll no error 
A 1: when dll unlock 

DLL_LOCK T’hO 0: dil not lock 
mae 
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6.34.6.27 NANDC DLL STS1 


0x00F4 NandC Status 1 NANDC_STS1 


DL1_DLY_SEL Rsv DL1_DLY_SEL 


Type RO RO RO RO 


DLO_DLY_SEL Rsv DLL_CNT 


Type RO RO RO RO 


Field Name R/W | Reset | Description 
Value 


SG E o 


DL2_DLY_SEL [30:24 Sto DL2 dly number 


ee 


DL1_DLY_SEL [22:16 DL1 dly number 
] 


Ce S 
ncaa cl il il it 
D C a a G 
br. © a lil il inc 


6.34.6.28 NandC_CFG4 


0x000000F8 (0x00000038) NandC_CFG4 
se ici ca ee al Ea (i Ul Fe ical el La 


bat_ nandc_slice_ctrl_ren_en_dly , 
Reserved slice_cctrl_dly_sel_ren_sample 
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sect ~ 
er_d only y p . 
erve | _ slice_en_delay_sel slice_en 
et_e _sel aay 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


bat_det [29] NA battery power down flag: 
0: power on 
1: power down 


nandc_slice_ctrl_r | [28:25] | RW NA nandc_slice_ctrl_ren_en_dly_sel for 

en_en_dly sel onfi1 and 
nandc_phy_fifo_sample_sel=0 is valid 
for 16 level delay to select 

slice_cctrl_dly_sel | [24: 16] only onfi1 and 

_ren_sample nandc_phy_fifo_sample_sel=0 is valid 
for 64 level delay is valid to select 

power_ [PRS eee a en Key [Pee eee | power detect enable 

— sel Ka als D i ia a 1:only master/only ecc/only 
nand sel 

power_off_pol [13] RW 0:power off poll is high valid ;1:power 
off poll is lower level valid 

mi as spare_e | [12] RW main and spare in join mode is valid : 
last sector main size is 
nandc_main_sector4[26:16] 

sector_blk_en [11] RW sector block enable for every block 
different main size and sector number 

o [ee [Sea isa 

ee _phy_ren_e Saale ren is ee in posedge 

dge_sel 1: ren is valid in negedge 

slice_en_delay_se RW slice_en_delay_sel for slice_en to 

| select delay number:0-6 is valid 
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slice_en [5:3] RW NA Ox7 [3]:sliceO enable 
[4]:slice1 enable 
[5]:slice2 enable 


phy_dll_clk_sel ao 1: 2x nandc_clk;0: 1x nandc_clk 


slice_ctrl_clk_en [ee eer ctrl_clk_en 
nandc_phy_fifo_s — ee toggle nandc to read; 1:nandc 
ample _ sel count to read 


6.34.6.29 NandC_main_sector0 
0x000000FC (0x00000000) NandC_main_sector0O 


ae [ails Pcl fic ic a a ice ia Mc Cine 


block2_sector_number block2_main_size 


Type 


9 a 
ed << 


Field Name Type Set/Cle | Reset Description 
ar 
Value 

block2_sector_nu | [31:27] | RW NA block2 sector number, just for valid 
mber sector_blk_en is valid 
block2_main_size | [26:16] | RW NA block2 _main_size ,just for valid 

sector_blk_en is valid 
block1sector_nu | [15:11] | RW NA block1 sector number, just for valid 
mber sector_blk_en is valid 
block1_main_size | [10:0] RW NA block1 main size,just for valid 

sector_blk_en is valid 


6.34.6.30 NandC_main_sector1 
0x00000100 (0x00000000) NandC_main_sector1 


B e aa a e Ea ie fe Hn a ied 
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m ao ii 
en | block3_sector_number block3_main_size 


Type RW 


OOO oS | O OS 


Field Name Type Set/Cle | Reset Description 
ar 
Value 

block4_sector_nu | [31:27] | RW NA block sector number, just for valid 
mber sector_blk_en is valid 
block4_main_size | [26:16] | RW NA block _main_size ,just for valid 

sector_blk_en is valid 
block3_sector_nu | [15:11] | RW NA block sector number, just for valid 
mber sector_blk_en is valid 
block3_main_size | [10: 0] RW NA block main size,just for valid 

sector_blk_en is valid 


6.34.6.31 NandC_main_sector2 
0x00000104 (0x00000000) NandC_main_sector2 


se fsa Gl cc Fc fe Pe) se ca fal Rl 


block6_sector_number block6_main_size 


EAO COENCGENUNSERREE 
a 


Type RW 


ee |, See 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 
mber S _sector_nu W “| S| seco sector number, just for valid 
mber S er sector_blk_en is valid 


block6_main_size pk 16] a _main_size ,just for valid 
sector_blk_en is valid 
block5_sector_nu | [15:11] | RW NA block sector number,just for valid 
mber sector_blk_en is valid 
block5_main_size | [10:0] RW NA block main size,just for valid 
sector_blk_en is valid 


6.34.6.32 NandC_main_sector3 


0x00000108 (0x00000000) NandC_main_sector3 
i (if i a Use a a a Ue a a es) 


Reserved last_sect_main_size 
kA = ëE A 
[rer | ciel 
ial 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


last_sect_main_si | [26:16] | RW NA last sector main_size ,just for valid 

ze sector_blk_en is valid 

block7_sector_nu | [15:11] | RW NA block7 sector number 

mber 

block7_main_size | [10:0] RW NA block7 main size,just for valid 
sector_blk_en is valid 


6.34.6.33 NandC_count_twrh 


0x0000010C (0x00000000) NandC_count_twrh 
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Reserved 


Type 


FS (FS c(t I a HE a Ha ead 


Reserved NandC_count_twrh 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


DEDRA ko 6] C 


ial A OMS a ee 


6.34.6.34 Four Mode Function 


We can divide the NANDC controller to four individual Mode; they are Only Master, Only 
Nand, Only ECC and Auto Mode. The function modules and the corresponding working state are 
listed inthe following table. 


Table 6-141 Four Work Mode 


Lo AHB Master Nand Sequence Generator 


Only Master Mode Idle 


Only Nand Mode Idle 


Onlye ECC Mode Work 


Auto Mode Work or Idle 
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The registers of NANDC_MODE will do the work to indicate which mode is active. We call this register 
as Function Setting Register. 


Three register of MAIN_USE, SPAR_USE, and MAIN_SPAR_APT will select which part of the NandFlash 
will access and which buffer is used to accommodate the data. We call these three registers as 
Feature Setting Registers. 


The combinations of the Function Setting Registers and Feature Setting Registers have special 
meanings. 


Table 6-142 Configure of Four Work Mode 
Function 


, Feature Setting Action Description 
Setting 


NANDC RN 
ECC. [MAIN SPAR - 
= SPAR 
EN | USE | USE = 
MODE APT 
M 


0 1 o0 | X@ fauto Mode, transfer only main or spare data (8) 
Auto Mode, transfer main & spare, but main and 
0/12} 1 | 1 0 ~ > . . 
Auto b00 spare in Joint scenario. E.g. pagesize = 512 Bytes 
o 
Auto Mode, transfer main & spare, but main and 
0/1 | 1 1 1+ |spare is in Apart scenario. E.g. pagesize = 2k / 4k 


de 
a. g Master transfer only main data 
Only , 
2’b01 | X ND © | 0% prv Master transfer only spare data® 
Master 
nd 


eee Master transfer main and spare data 
| + | ° g Nand transfer only main data 
HH g Nand transfer only spare data ®© 
2’b10 i i Only Nand transfer main & spare data, main and 
spare in Joint scenario, E.g. pagesize = 512 Bytes® 

7 yt] f Nand transfer main & spare data, main and 
X X X 
Only ECC] 2’b11 

X X X 
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Only 
Na 


1 
spare is Apart scenario, E.g. pagesize= 2k / 4k / 8k 
1 


Only ECC encode/decode in main and spare part 
O0 [Only ECC encode/decode only in main part. 


Notes: 
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@ “X”: Means it doesn’t care, 0 or 1 has the same means. 
© “0/1”: Means it can be configured to 0 or 1, they have different means. 


(8) Note that, when in Auto Mode, either transfer only main or only spare data, software should 
configure MAIN_USE = 1 and SPAR_USE = 0. The spare data is read from or write to the main buffer 
(ping-pong buffer), but not the spare buffer. 


(@) Note that, when in only Master/Nand Mode, to transfer only spare data, the data should be read 
from or write to spare buffer. You can also read or write spare data to main buffer by configuring 
MAIN_USE = 1 and SPAR_USE =0 with the RAM address configure to spare address and instructions 
using MRDT/MWDT instead of SRDT/SWDT. 


© Note that, when MAIN_SPAR_APT is 0, then the main instruction of MRDT/MWDT transfers total 
length is the main & spare; when MAIN_SPAR_APT is 1, then it transfer total length is the main only. 
And the spare data need the spare instruction to transfer. 


Other than these configures are illegal. 


The following are the Apart Scenario and Joint Scenario 


Nand Flash Main Area Spare Area 
Joint a Spare 5 Spare 
Scenario Hain Amsa i Areal Meim Anea 2 Area2 


Apart ; k Spare Spare 
Scenario Nain Area. i Main Area 2 Areal Area2 


Figure 6-161 Joint & Apart Scenario 


The following four tables will demonstrate whose registers are valid in the four modes. “Y” indicates 
this register is valid, and need to configure in this mode; “N” indicate this register is invalid, and need 
not to configure in this mode. 


Table 6-143 Valid Parameters in Four Mode 
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AUTO_MODE 


MAIN 
NANDC -= | sPAR_ | MAIN_ | ECCE 
SPAR - z 7 
RW - | USE USE N 
= APT 
Y Y Y Y Y 
Ecc_P | ECC_M SPAR_| | SPAR_S | MAIN_ | MAST_ 
os ODE NFO_P IZE SIZE | ENDIA 
os N 
Y Y Y Y y Y 


MAST_MODE 


MAIN_ 
NANDC SPAR_ | MAIN_ | ECC E 
SPARL 
_RW USE USE N 
APT 
Y Y Y Y N 


Ecc_P | ECC_M SPAR_I | SPAR_S | MAIN_ | MAST_ 
Os ODE NFO_P IZE SIZE | ENDIA 
os N 
N N N Y Y Y 


NAND_MODE 


MAIN 
NANDC - | SPAR_ | MAIN_ | ECC E 
SPAR = = F 
RW - | USE USE N 
7 APT 
N y Y y N 
Ecc_P | ECC_M SPAR_I | SPAR_S | MAIN_ | MAST_ 
os ODE NFO_P IZE SIZE | ENDIA 
os N 
N N N Y Y N 
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MAIN 
SPAR_ | MAIN_ | ECC_E 
SPAR_ 
USE USE N 
APT 
Y N N N 


SPAR_| | SPAR_S | MAIN_ | MAST_ 
NFO_P IZE SIZE | ENDIA 
os N 
Y Y y N 


6.34.7 Async process 


Nandc Totally four clocks input: 


e AHB_CLK 

e AXI_CLK 

e Nandc_clk and nandc_2xclk 
e = Ecc_clk 


Signal Level crossing 


csn_in_viol_sync1 


6.34.8 Application Notes 
Power drop protect flow: 


1. Pmu send power drop signal to note nandc; 


2. Nandc detect power down is valid and produce interrupt; at the same time Nandc pad 
oe will be invalid,oower drop protect is valid; 


3. Cpu clear interrupt :set nandc_intr[5] =1’b1; 
Restore nandc operation need to reset nandc control; 
5. Start next nandc operation configure; 


= 
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6.35 Normal Efuse Controller 


Base Addr Range Addr Map Description 


0x4024 0000 ~ 0x4024_FFFF UID-Efuse (64KB) 


6.35.1 Overview 


The electrical fuse is a type of non-volatile memory fabricated in standard CMOS logic process. This 
electrical fuse macro is widely used in chip ID, memory redundancy, security code, configuration 
setting, and feature selection, etc. 


The efuse controller generates necessary timing and relative control interface to software. 


This efuse controller is designed for 8*32 bits electrical fuses, includes TSMC product of 
TEF40LP32X8HD,SMIC product of S4ONLLEFUSE_PIPO256B, UMC product of 
u040efulp03200825400. 


6.35.2 Features 


@ Meet TEF40LP32X8HD,S40NLLEFUSE_PIPO256B and u040efulp03200825400 timing 
requirement 

@® SW-friendly programming interface, each time 32 bits can be programmed or read 

© Build-in programming protect logic, each time before programming controller will 
first read current efuse memory value and then decide whether programming is 
needed 

©  Build-in programming check logic, can read and check the memory data after each 
programming 

@  Build-in self-test logic(bist) , can be triggered by SW or ATE tester 

@® Support controller clock scaling, the controller clock can be divided from source 
clock. So the controller clock will be less dependant on source clock. 

@ Power on self-read for bonding information. 


6.35.3 Signal Description 
6.35.4 Function Description 


6.35.4.1 Block Diagram 


The efuse controller is composed of a register sets and a state-machine. The register sets is controlled 
by PBUS protocol and it will send read, PGM and others commands to state-machine. The finite-state- 
machine(FSM) is responsible for generating specified related read or write timing according to 
products’ requirement. It also includes a bist logic for fast 


verifying the efuse memory’s contents and also for ATE test. 
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VDDQ2.5V VDD:1.1V 
( PD 
A | 
z clk_gate clk_gate 
P 
B 
B CSB 
U Apb Strobe 
interf; . A0-A7 
S = Registers FSM LOAD 
PENB 
C / Q7~Q0 
efs_vdd_on 


Figure 6-162 Efuse controller block diagram 


6.35.4.2 Efuse connection 


VDDQ PAD (0) VDDQ PAD (1) VDDQ PAD (m) 


ESD macro 


= VSS 
Rieruse(0) a Rieruse(n) 


Figure 6-163 multi-efuse macro connection 
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6.35.4.3 Memory, Clock and Reset 


There are two clocks and its related resets:: PCLK/PRESETn and clk_efs/rst_efs. PCLK/PRESETn is 
used to control efuse reigisters, the other one are used for efuse controller timing generation. 


clk_efs is the controller clock and its clock should be 26Mhz. 


6.35.5 Control Registers 


6.35.5.1 Memory map 
ARM base address 


Offset ae 
Description 
Address 
0x0000 EFUSE_DATA_RD Data read from efuse memory 
0x0004 EFUSE_DATA_WR Data to be write to efuse memory 


block index for read, program or 
0x0008 EFUSE_BLOCK_INDEX bist 
ist. 


0x000C EFUSE_MODE_CTRL Mode control of efuse memory 
0x0010 EFUSE_CFGO Misc configuration word 0 


Auto test enable for efuse 
0x0014 EFUSE_AUTO_TEST 


memory 


0x0020 EFUSE _STATUS Mode status of efuse memory 


EFUSE_BLK_PROT_FLAGS of each 


0x0024 EFUSE_ BLK PROT FLAGS 
~~ ] = block 


EFUSE_BLK_ERR_FLAGS of each 
0x0028 EFUSE_BLK_ERR_FLAGS bl k _— 
oc 


0x0030. | EFUSE_BLK_PROT_FLAGS CLR To clear EFUSE_BLK_PROT_FLAGS 


0x0034 EFUSE_BLK_ERR_FLAGS_CLR To clear EFUSE_BLK_ERR_FLAGS 


Magic number to protect efuse 
0x0040 EFUSE_MAGIC_NUMBER from un-intentionally 
programming 


0x0044 EFUSE_STROBE_LOW_WIDTH stroble signal low width counter 
0x0048 EFUSE_DEB_ CTRL EFUSE debug control registers 
0x004c EFUSE_RD_WORDO For debug 
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Offset D inti 
escription 
Address p 


0x0050 | EFUSE_RD_WORD1 For debug 


0x0054 EFUSE_BLK2_DATA Power on read data of block2 
0x0058 EFUSE_BLK3_DATA Power on read data of block3 


6.35.5.1.1 EFUSE_DATA_RD 


Description: Data read from efuse memory 


0x0000 Data read from efuse memory(Reset 0x0000_0000) EFUSE_DATA_RD 


ai celal a ce ee ne A A A 
La iS, NY ë ëåġëO 
a ca a ce ce eo a A 


EFUSE_DATA_RD 


Type 


Field Name Type | Reset | Description 
Value 


EFUSE_DATA_RD [31:0] 32’hO | Efuse data, 
If SW use efuse controller to send a read 
command to efuse memory, the return 
value will store here. 


6.35.5.1.2 EFUSE_DATA_WR 


Description: Data to be write to efuse memory 
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0x0004 Data to be write to efuse memory(Reset 0x0000_0000) EFUSE_DATA_WR 
ee i.) ee 


Type R/W 


EFUSE_DATA_WR 


Type R/W 


Field Name Type | Reset | Description 
Value 


EFUSE_DATA_WR [31:0] | R/W | 32’hO | Efuse data to be write. 
If SW want to program the efuse 
memory, the data to be programmed will 
write to this register before SW issue a 
PGM command 


6.35.5.1.3 EFUSE_BLOCK_INDEX 


Description: block index for read, program or bist. 
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0x0008 block index for read, program or bist. (Reset 0x0000_0000) EFUSE_BLOCK_INDEX 


Reserved 


Type 


all ese ei |e pal (a a a a a 


Type R/W 


Field Name Type | Reset | Description 
Value 
READ_WRITE_INDEX ives The efuse memory block index to be read 
or write. 


iS 


6.35.5.1.4 EFUSE_MODE_CTRL 


Description: Mode control of efuse memory 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 2074 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


| @ | SPREADTRUM . SC7731E Design Specification 


0x000C Mode control of efuse memory (Reset 0x0000_0000) EFUSE_MODE_CTRL 


Reserved 


Type 


EFUS 
= E_PG 
Reserved - = 
” 


Field Name abst 

EFUSE_PG_START Write 1 to this bit start efuse program 
process. Read this bit will always get 0 

EFUSE_RD_START [1] Write 1 to this bit start efuse read 
process, Read this bit will always get 0 

EFUSE_STANDBY_START Write 1 to this bit will make efuse went to 
standby mode, Read this bit will always 


get 0 


EOS So li 


6.35.5.1.5 EFUSE_CFGO 


Description: Misc configuration word 0 
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0x0010 Misc configuration word 0 (Reset 0x2002_0068) EFUSE_CFGO 


EFS_ 
VDD 
a io a. ki Reserved EFS_TYPE 


Reserved TPGM_TIME_CNT 


Type RW 


Field Name Type | Reset | Description 
Value 


TPGM_TIME_CNT RW 9h68 | Clk_efuse Cycle counter, if set n, the 
Tpgm time will last for (n+1) clk_efuse 
cycle, only when PGM_EN=1 can write 
this field, in general case, DON’T change 
this field value. 


eee 


EFS_TYPE [17:16] | RW | 2’h10 =| 00: tsmc efuse 
01: smic efuse 
10: UMC efuse 
11: reserved 


ee 


EFS_VDDQ_K1_ON [28] RW T’hO VDDQ power switch K1, to safely control 
this power switch, please refer to chapter 
6.35.6.9. 


EFS_VDDQ_K2_ON [29] RW T’h1 VDDQ power switch K2, to safely control 
this power switch, please refer to chapter 
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EFS_VDD_ON [30] RW Set this bit will open 0.9v static power 
supply for efuse memory, before any 
operation towards to efuse memory this 
bit have to set to 1. Once this bit is 
cleared, the efuse will go to power down 
mode. 


PGM_EN [31] RW Only set this bit can SW write register 
field of “TPGM_TIME_CNT” and start 
PGM mode 
(this bit used to protect software 
unexpectedly programmed efuse 
memory) 


6.35.5.1.6 EFUSE_AUTO_TEST 


Description: Auto test enable for efuse memory 


0x0014 Auto test enable for efuse memory (Reset 0x0000_0000) EFUSE_AUTO_TEST 


BLK_AUTO_TEST_EN 


Type R/W 


BLK_AUTO_TEST_EN 


Type R/W 


Field Name Type | Reset | Description 
Value 


BLK_AUTO_TEST_EN [31:0] 32’hO | If set the BLK_AUTO_TEST_EN[I] in the 
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register , The controller will automatically 
read efuse memory block i’s value and 


compare with write value(i is from O to 


31). If not match, the flag bit of 
“MEM_BLK_ERR_FLAG[i]” will be set. 


6.35.5.1.7 


6.35.5.1.8 EFUSE STATUS 


Description: Mode status of efuse memory 


0x0020 Mode status of efuse memory (Reset 0x0000_0000) EFUSE STATUS 


Reserved 


Type 


STAN READ PGM 
Reserved DBY_ | _BUS | _BUS 
BUSY Y Y 
i 


Field Name Type | Reset | Description 
Value 

PGM_BUSY If the efuse PGM mode is start, this bit 
will set to 1. If the efuse PGM mode is 
end, this bit will set to O 

READ_BUSY If the efuse RD mode is start, this bit 
will set to 1. If the efuse RD mode is 
end, this bit will set to O 


STANDBY_BUSY [2] 1’hO If the efuse Standby mode is start, this 
bit will set to 1. If the efuse Standby 
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—— a A 


6.35.5.1.9 EFUSE_BLK_PROT_FLAGS 
Description: EFUSE_BLK_PROT_FLAGS of each block 


0x0024 EFUSE_BLK_PROT_FLAGS of each block(Reset 0x0000_0000) EFUSE_BLK_PROT_FLAGS 


BLK2 BLK1 

S _ E I A a 5_PR £ a zi E H A a 6_PR 

a Al í a a F| OTF Zl i j A a a a F| OTF 
LAG LAG 


-Et BLK8 | BLK7 | BLK6 | BLKS | BLK4 | BLK3 | BLK2 | BLK1 


_PRO | _PRO | _ _PRO 
zeg i aN T_FL T_FL an TFL -i 
AG AG AG AG AG AG AG AG 


Field Name 


BLKO_PROT_FLAG If the SW send a PGM command to 
memory blockO, and the controller found 


this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK1_PROT_FLAG If the SW send a PGM command to 
memory block1, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 
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o Ei 

o ii 

o LL 

BLK5_PROT_FLAG If the SW send a PGM command to 
memory block5, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block2, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block3, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block4, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block6, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK6_PROT_FLAG 
BLK7_PROT_FLAG 


BLK8_ PROT. FLAG 
BLK9_PROT_FLAG 
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If the SW send a PGM command to 
memory block7, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block8, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block9, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
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am 1), this bit will set to 1 


1’hO If the SW send a PGM command to 
memory block10, and the controller 


e PROT_FLAG 


found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK11_PROT_FLAG If the SW send a PGM command to 
memory block11, and the controller 
found this memory block need to be 
protected(which means the highest bit is 


1), this bit will set to 1 


BLK12_PROT_FLAG [12] 


BLK13_PROT_FLAG [13] k 


If the SW send a PGM command to 
memory block12, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block13, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block14, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block15, and the controller 


BLK15_PROT_FLAG 


found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK16_PROT_FLAG If the SW send a PGM command to 
memory block16, and the controller 
found this memory block need to be 
protected(which means the highest bit is 


1), this bit will set to 1 


If the SW send a PGM command to 
memory block17, and the controller 


BLK17_PROT_FLAG 


found this memory block need to be 


BLK14_PROT_FLAG all 
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protected(which means the highest bit is 
1), this bit will set to 1 


BLK18_ PROT_FLAG If the SW send a PGM command to 
memory block18, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK19_PROT_FLAG If the SW send a PGM command to 
memory block19, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK20_ PROT_FLAG If the SW send a PGM command to 
memory block20, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK21_PROT_FLAG If the SW send a PGM command to 
memory block21, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK22_ PROT_FLAG If the SW send a PGM command to 
memory block22, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK23_PROT_FLAG If the SW send a PGM command to 
memory block23, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK24 PROT FLAG If the SW send a PGM command to 
memory block24, and the controller 


found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK25_PROT_FLAG [25] T’hO If the SW send a PGM command to 
memory block25, and the controller 
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BLK26_PROT_FLAG 


BLK27_PROT_FLAG 


BLK28_PROT_FLAG 


BLK29_PROT_FLAG 


BLK30_PROT_FLAG 


BLK31_PROT_FLAG 


6.35.5.1.10 


6.35.5.1.11 EFUSE BLK ERR FLAGS 
Description: EFUSE_BLK_ERR_FLAGS of each block 
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found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block26, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block27, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block28, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block29, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block30, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block31, and the controller 
found this memory block need to be 


protected(which means the highest bit is 
1), this bit will set to 1 
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0x0028 EFUSE_BLK_ERR_FLAGS of each block (Reset 0x0000_0000) EFUSE_BLK_ERR_FLAGS 


BLK3 | BLK3 | BLK2 | BLK2 [| BLK2 | BLK2 | BLK2 | BLK2 | BLK2 | BLK2 | BLK2 | BLK2 | BLK1 | BLK1 | Biki | BLK1 
1ER | OER | 9 ER | SER | 7ER | 6ER | SER | 4 ER | 3 ER | 2ER | 1 ER | OER | 9 ER | 8 ER | 7ER | GER 
RFL | RFL J RFL | RFL | RFL | RFL | REFL f REL | RFL | REFL J RFL | RFL | REFL | RFL | RFL | REL 


BLK1 | BLK1 | BLK1 | BLK1 | BLK1 | BLK1 | BLK9 | BLK8 | BLK7 | BLK6 | BLKS | BLK4 | BLK3 | BLK2 | BLK1 | BLKO 
5ER | 4ER | 3ER | 2ER | 1ER | OER 
RFL | RFL | RFL | RFL | RFL | RFL 

AG AG AG 


Field Name Type | Reset | Description 
Value 


BLKO_ERR_FLAG If BLK_AUTO_TEST_EN[O] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 
the PGM command in-fact not really 
send, so this bit will not set. 


BLK1_ERR_FLAG If BLK_AUTO_TEST_EN[1] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 


error flag. But if this block is protected, 
the PGM command in-fact not really 
send, so this bit will not set. 


BLK2_ERR_FLAG If BLK_AUTO_TEST_EN[2] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 
the PGM command in-fact not really 
send, so this bit will not set. 
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BLK3_ERR_FLAG 


BLK4_ERR_FLAG 


BLK5_ERR_FLAG 


BLK6_ERR_FLAG 


BLK7_ERR_FLAG 


BLK8_ERR_FLAG 


If BLK_AUTO_TEST_EN[3] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 
the PGM command in-fact not really 
send, so this bit will not set. 


If BLK_AUTO_TEST_EN[4] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 
the PGM command in-fact not really 
send, so this bit will not set. 


If BLK_AUTO_TEST_EN[5] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 
the PGM command in-fact not really 
send, so this bit will not set. 


If BLK_AUTO_TEST_EN[6] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 
the PGM command in-fact not really 
send, so this bit will not set. 


If BLK_AUTO_TEST_EN[7] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 
the PGM command in-fact not really 
send, so this bit will not set. 


If BLK_AUTO_TEST_EN[8] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 


the PGM command in-fact not really 
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Loo EE ll send, so this bit will not set. 


BLK9_ERR_FLAG 1’hO If BLK_AUTO_TEST_EN[9] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 
the PGM command in-fact not really 
send, so this bit will not set. 


BLK10_ERR_FLAG [10] If BLK_AUTO_TEST_EN[10] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 
the PGM command in-fact not really 
send, so this bit will not set. 


BLK11_ERR_FLAG If BLK_AUTO_TEST_EN[11] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 
the PGM command in-fact not really 
send, so this bit will not set. 


BLK12_ERR_FLAG If BLK_AUTO_TEST_EN[12] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 
the PGM command in-fact not really 
send, so this bit will not set. 


BLK13_ERR_FLAG If BLK_AUTO_TEST_EN[13] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 
the PGM command in-fact not really 
send, so this bit will not set. 


BLK14_ERR_FLAG If BLK_AUTO_TEST_EN[14] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
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error flag. But if this block is protected, 
the PGM command in-fact not really 
send, so this bit will not set. 


BLK15_ERR_FLAG If BLK_AUTO_TEST_EN[15] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 
the PGM command in-fact not really 
send, so this bit will not set. 


BLK16_ERR_FLAG If BLK_AUTO_TEST_EN[16] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 
the PGM command in-fact not really 
send, so this bit will not set. 


BLK17_ERR_FLAG If BLK_AUTO_TEST_EN[17] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 
the PGM command in-fact not really 
send, so this bit will not set. 


BLK18_ERR_FLAG If BLK_AUTO_TEST_EN[18] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 
the PGM command in-fact not really 
send, so this bit will not set. 


BLK19_ ERR_FLAG If BLK_AUTO_TEST_EN[19] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 


the PGM command in-fact not really 


send, so this bit will not set. 
BLK20_ERR_FLAG [20] T’hO If BLK_AUTO_TEST_EN[20] is set, and 
controller compared the value read after 
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BLK21_ERR_FLAG 


BLK22_ERR_FLAG 


BLK23_ERR_FLAG 


BLK24_ERR_FLAG 


BLK25_ERR_FLAG 
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PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 
the PGM command in-fact not really 
send, so this bit will not set. 


If BLK_AUTO_TEST_EN[21] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 
the PGM command in-fact not really 
send, so this bit will not set. 


If BLK_AUTO_TEST_EN[22] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 
the PGM command in-fact not really 
send, so this bit will not set. 


If BLK_AUTO_TEST_EN[23] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 
the PGM command in-fact not really 
send, so this bit will not set. 


If BLK_AUTO_TEST_EN[24] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 
the PGM command in-fact not really 
send, so this bit will not set. 


If BLK_AUTO_TEST_EN[25] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 


the PGM command in-fact not really 


send, so this bit will not set. 
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BLK26_ERR_FLAG 


BLK27_ERR_FLAG 


BLK28_ERR_FLAG 


BLK29_ERR_FLAG 


BLK30_ERR_FLAG 


BLK31_ERR_FLAG 


If BLK_AUTO_TEST_EN[26] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 
the PGM command in-fact not really 
send, so this bit will not set. 


If BLK_AUTO_TEST_EN[27] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 
the PGM command in-fact not really 
send, so this bit will not set. 


If BLK_AUTO_TEST_EN[28] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 
the PGM command in-fact not really 
send, so this bit will not set. 


If BLK_AUTO_TEST_EN[29] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 
the PGM command in-fact not really 
send, so this bit will not set. 


If BLK_AUTO_TEST_EN[30] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 
the PGM command in-fact not really 
send, so this bit will not set. 


If BLK_AUTO_TEST_EN[31] is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, 


the PGM command in-fact not really 
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6.35.5.1.12 


6.35.5.1.13 EFUSE BLK _PROT_FLAGS CLR 
Description: To clear EFUSE_BLK_PROT_FLAGS 


EFUSE_BLK_PROT_FLAGS 
0x0030 To clear EFUSE_BLK_PROT_FLAGS (Reset 0x0000_0000) 7 30 T 


i 


BLK1_PROT_FLAG CLR Write this bit “1” will clear flag bit 
“BLK1_PROT_FLAG”, read this bit will 
always get 0 


BLK2_PROT_FLAG CLR Write this bit “1” will clear flag bit 
“BLK2_PROT_FLAG”, read this bit will 
always get 0 


BLK3_ PROT_FLAG CLR [3] RW 1’hO Write this bit “1” will clear flag bit 
“BLK3_PROT_FLAG”, read this bit will 
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BLK4_PROT_FLAG_CLR Write this bit “1” will clear flag bit 
“BLK4_PROT_FLAG”, read this bit will 
always get 0 


BLK5_PROT_FLAG_CLR Write this bit “1” will clear flag bit 
“BLK5_PROT_FLAG”, read this bit will 
always get 0 


BLK6_PROT_FLAG CLR Write this bit “1” will clear flag bit 
“BLK6_PROT_FLAG”, read this bit will 
always get 0 


BLK7_PROT_FLAG CLR Write this bit “1” will clear flag bit 
“BLK7_PROT_FLAG”, read this bit will 
always get 0 


BLK8_ PROT_FLAG CLR Write this bit “1” will clear flag bit 
“BLK8_PROT_FLAG”, read this bit will 
always get 0 


BLK9_PROT_FLAG CLR Write this bit “1” will clear flag bit 
“BLK9_PROT_FLAG”, read this bit will 
always get 0 


BLK10 PROT _FLAG CLR Write this bit “1” will clear flag bit 
“BLK10_PROT_FLAG”, read this bit will 
always get 0 


BLK11_PROT_FLAG CLR Write this bit “1” will clear flag bit 
“BLK11_PROT_FLAG”, read this bit will 
always get 0 


BLK12_PROT_FLAG_CLR Write this bit “1” will clear flag bit 
“BLK12_PROT_FLAG”, read this bit will 
always get 0 


BLK13_ PROT_FLAG CLR Write this bit “1” will clear flag bit 
“BLK13_PROT_FLAG”, read this bit will 
always get 0 


BLK14_PROT_FLAG CLR Write this bit “1” will clear flag bit 
“BLK14_PROT_FLAG”, read this bit will 
always get 0 


BLK15_PROT_FLAG_CLR [15] RW T’hO Write this bit “1” will clear flag bit 
“BLK15_PROT_FLAG”, read this bit will 
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BLK16_PROT_FLAG_CLR [16] RW T’hO Write this bit “1” will clear flag bit 
“BLK16_PROT_FLAG”, read this bit will 
always get 0 

BLK17_PROT_FLAG_CLR [17] RW 1’ho Write this bit “1” will clear flag bit 
“BLK17_PROT_FLAG”, read this bit will 
always get 0 

BLK18_PROT_FLAG_CLR [18] RW T’hO Write this bit “1” will clear flag bit 
“BLK18_PROT_FLAG”, read this bit will 
always get 0 

BLK19_PROT_FLAG_CLR [19] RW T’hO Write this bit “1” will clear flag bit 
“BLK19_PROT_FLAG”, read this bit will 
always get 0 

BLK20_PROT_FLAG_CLR [20] RW T’hO Write this bit “1” will clear flag bit 
“BLK20_PROT_FLAG”, read this bit will 
always get 0 

BLK21 PROT _FLAG CLR [21] RW T’'hO Write this bit “1” will clear flag bit 
“BLK21_PROT_FLAG”, read this bit will 
always get 0 


BLK22_PROT_FLAG_CLR [22] RW T’hO | Write this bit “1” will clear flag bit 
“BLK22_PROT_FLAG”, read this bit will 
always get 0 

BLK23_PROT_FLAG CLR [23] RW 1’hO Write this bit “1” will clear flag bit 
“BLK23_ PROT_FLAG”, read this bit will 
always get 0 

BLK24_ PROT_FLAG_CLR [24] RW 1’ho Write this bit “1” will clear flag bit 
“BLK24_PROT_FLAG”, read this bit will 
always get 0 

BLK25_PROT_FLAG_CLR [25] RW T’hO Write this bit “1” will clear flag bit 
“BLK25_PROT_FLAG”, read this bit will 
always get 0 

BLK26_PROT_FLAG_CLR [26] RW T’hO Write this bit “1” will clear flag bit 
“BLK26_PROT_FLAG”, read this bit will 
always get 0 


BLK27_PROT_FLAG_CLR [27] RW 1’hO Write this bit “1” will clear flag bit 
“BLK27_PROT_FLAG”, read this bit will 
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BLK28 PROT_FLAG CLR Write this bit “1” will clear flag bit 
“BLK28_PROT_FLAG”, read this bit will 
always get 0 


BLK29_ PROT _FLAG CLR Write this bit “1” will clear flag bit 
“BLK29_PROT_FLAG”, read this bit will 
always get 0 


BLK30_ PROT _FLAG CLR Write this bit “1” will clear flag bit 
“BLK30_PROT_FLAG”, read this bit will 
always get 0 


BLK31_ PROT_FLAG CLR Write this bit “1” will clear flag bit 
“BLK31_PROT_FLAG”, read this bit will 
always get 0 


6.35.5.1.14 


6.35.5.1.15 EFUSE BLK ERR FLAGS CLR 
Description: To clear EFUSE_BLK_ERR_FLAGS 


EFUSE_BLK_ERR_FLAGS 
0x0034 To clear EFUSE_BLK_ERR_FLAGS (Reset 0x0000_0000) a = 


LR LR LR R R R R R R R R R R 
k 


i al a a 
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BLK1_ERR_FLAG CLR Write this bit “1” will clear flag bit 
“BLK1_ERR_FLAG”, read this bit will 
always get 0 


BLK2_ERR_FLAG CLR Write this bit “1” will clear flag bit 
“BLK2_ERR_FLAG”, read this bit will 
always get 0 


BLK3_ERR_FLAG CLR Write this bit “1” will clear flag bit 
“BLK3_ERR_FLAG”, read this bit will 
always get 0 


BLK4_ERR_FLAG CLR Write this bit “1” will clear flag bit 
“BLK4_ERR_FLAG”, read this bit will 
always get 0 


BLK5_ERR_FLAG CLR Write this bit “1” will clear flag bit 
“BLK5_ERR_FLAG”, read this bit will 
always get 0 


BLK6_ERR_FLAG CLR Write this bit “1” will clear flag bit 
“BLK6_ERR_FLAG”, read this bit will 
always get 0 


BLK7_ERR_FLAG CLR Write this bit “1” will clear flag bit 
“BLK7_ERR_FLAG”, read this bit will 
always get 0 


BLK8_ ERR FLAG CLR Write this bit “1” will clear flag bit 
“BLK8_ERR_FLAG”, read this bit will 
always get 0 


BLK9_ERR_FLAG CLR Write this bit “1” will clear flag bit 
“BLK9_ERR_FLAG”, read this bit will 
always get 0 


BLK10_ ERR_FLAG CLR Write this bit “1” will clear flag bit 
“BLK10_ERR_FLAG”, read this bit will 
always get 0 


BLK11_ERR_FLAG_CLR [11] RW T’hO Write this bit “1” will clear flag bit 
“BLK11_ERR_FLAG”, read this bit will 
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BLK12_ERR_FLAG_CLR [12] RW T’hO Write this bit “1” will clear flag bit 
“BLK12_ERR_FLAG”, read this bit will 
always get 0 

BLK13_ERR_FLAG_CLR [13] RW 1’ho Write this bit “1” will clear flag bit 
“BLK13_ERR_FLAG”, read this bit will 
always get 0 

BLK14_ERR_FLAG_CLR [14] RW T’hO Write this bit “1” will clear flag bit 
“BLK14_ERR_FLAG”, read this bit will 
always get 0 

BLK15_ERR_FLAG_CLR [15] RW T’hO Write this bit “1” will clear flag bit 
“BLK15_ERR_FLAG”, read this bit will 
always get 0 

BLK16_ERR_FLAG_CLR [16] RW T’hO Write this bit “1” will clear flag bit 
“BLK16_ERR_FLAG”, read this bit will 
always get 0 

BLK17_ERR_FLAG CLR [17] RW T’'hO Write this bit “1” will clear flag bit 
“BLK17_ERR_FLAG”, read this bit will 
always get 0 


BLK18_ERR_FLAG_CLR [18] RW T’hO | Write this bit “1” will clear flag bit 
“BLK18_ERR_FLAG”, read this bit will 
always get 0 

BLK19_ ERR_FLAG CLR [19] RW 1’hO Write this bit “1” will clear flag bit 
“BLK19_ERR_FLAG”, read this bit will 
always get 0 

BLK20_ERR_FLAG_CLR [20] RW 1’ho Write this bit “1” will clear flag bit 
“BLK20_ERR_FLAG”, read this bit will 
always get 0 

BLK21_ERR_FLAG_CLR [21] RW T’hO Write this bit “1” will clear flag bit 
“BLK21_ERR_FLAG”, read this bit will 
always get 0 

BLK22_ERR_FLAG_CLR [22] RW T’hO Write this bit “1” will clear flag bit 
“BLK22_ERR_FLAG”, read this bit will 
always get 0 


BLK23_ERR_FLAG_CLR [23] RW T’hO Write this bit “1” will clear flag bit 
“BLK23_ERR_FLAG”, read this bit will 
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Write this bit “1” will clear flag bit 
“BLK24_ERR_FLAG”, read this bit will 
always get 0 


BLK25 ERR_FLAG CLR Write this bit “1” will clear flag bit 
“BLK25_ERR_FLAG”, read this bit will 
always get 0 


BLK26_ERR_FLAG CLR Write this bit “1” will clear flag bit 
“BLK26_ERR_FLAG”, read this bit will 
always get 0 


BLK27_ERR_FLAG CLR Write this bit “1” will clear flag bit 
“BLK27_ERR_FLAG”, read this bit will 
always get 0 


BLK28 ERR_FLAG CLR Write this bit “1” will clear flag bit 
“BLK28_ERR_FLAG”, read this bit will 
always get 0 


BLK29_ERR_FLAG CLR Write this bit “1” will clear flag bit 
“BLK29_ERR_FLAG”, read this bit will 
always get 0 


BLK30_ERR_FLAG CLR Write this bit “1” will clear flag bit 
“BLK30_ERR_FLAG”, read this bit will 
always get 0 


BLK31_ERR_FLAG CLR Write this bit “1” will clear flag bit 
“BLK31_ERR_FLAG”, read this bit will 
always get 0 


6.35.5.1.16 EFUSE_MAGIC_NUMBER 


Description: magic number to protect efuse from un-intentionally programming 
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magic number to protect efuse from un-intentionally programming 
0x0040 EFUSE_MAGIC_NUMBER 
(Reset 0x0000_0000) 


EFUSE_DEB_MAGIC_NUMBER 


Type RW 


EFUSE_MAGIC_NUMBER 


Type RW 


Field Name Type | Reset | Description 
Value 


EFUSE_MAGIC_NUMBER [15:0] | RW 16’hO | Magic number, only when this field is 
0x8810, the Efuse programming 
command can be handle. 

So if SW want to program efuse memory, 
except open clocks and power, 2 other 
conditions must be met : 

(1) PGM_EN =1; 

(2) EFUSE_MAGIC_NUMBER = 0x8810 

EFUSE_DEB_MAGIC_NUMBER | [31:16] | RW 16’hO | Magic number, only when this field is 
0x6868, the EFUSE_DEB_CTRL register 
can be write. 


6.35.5.1.17 EFUSE_STROBE_LOW_WIDTH 


Description: stroble signal low width counter 
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EFUSE_STROBE_LOW_WI 
DTH 


0x0044 stroble signal low width counter (Reset 0x0000_0028) 


Reserved CLK_EFS_DIV 


Type RW 


Reserved EFUSE_STROBE_LOW_WIDTH 


Type RW 


Field Name Type | Reset | Description 
Value 


EFUSE_STROBE_LOW_WIDTH [7:0] RW | 8’h28 | This counter is used to control STROBE 
signal low level width in PGM mode, for 
TSMC and SMIC efuse memory, no extra 
requirement for this signal, but for UMC 
memory, the low level width should be 
larger than 1us. For 26Mhz efuse 
controller clock, by default, this width 
will be : 38.4*28 =1075ns > 1us. 


O ad il ca 


CLK_EFS_DIV [23:16] | RW | 8’hO | Clk_efs divider, if this value is n, the 
frequency of controller will be divided 
by 
(n+1) from clk_efs. 

In most case, this filed not need to 
change. 
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6.35.5.1.18 EFUSE DEB CTRL 
Description: EFUSE debug control registers 


0x0048 EFUSE debug control registers (Reset 0x0000_0000) EFUSE_DEB_CTRL 


Reserved 


Type 


GIN 
Reserved = 

MOD 

E_EN 


eal 


Field Name Type | Reset | Description 
Value 


MARGIN_MODE_EN [1] RW T’bO set this bit will enable margin mode for 
efuse read or write 

DOUBLE_BIT_DISABLE RW T’bO set this bit will disable double bit. Then 
the whole 1024bits efuse memory will be 
visiable for software. But it’s strongly 
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recommended that don't set this bit 


except for debug purpose, because the 
yield will drop a lot with no-double bits 


implementation 


6.35.5.1.19 EFUSE_RD_WORDO 
Description: EFUSE debug registers, read data 0 


0x004c EFUSE debug registers, read word 0 (Reset 0x0000_0000) EFUSE_RD_WORDO 


Efuse read word 0 for debug 


Type 


Efuse read word 0 for debug 


Field Name Type | Reset | Description 
Value 
Efuse read word 0 [31:0] 32’hO | This register store the read data 0 of read 
operation with double bit enable 


6.35.5.1.20 EFUSE_RD_WORD1 
Description: EFUSE debug registers, read data 1 
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0x0050 EFUSE debug registers, read word 1 (Reset 0x0000_0000) EFUSE_RD_WORD1 


Efuse read word 1 for debug 


Type 


Efuse read word 1 for debug 


Field Name Type | Reset | Description 
Value 
Efuse read word 1 [31:0] 32’hO | This register store the read data 1 of read 
operation with double bit enable 


6.35.5.1.21 EFUSE_BLK2_DATA 


Description: EFUSE debug registers, power on read data of block 2 
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0x0054 EFUSE power on read data of blk2 (Reset 0x0000_0000) EFUSE_BLK2_DATA 


Efuse power on read block 2 for debug 


Type 


Efuse power on read block 2 for debug 


6.35.5.1.22 EFUSE_BLK3_ DATA 
Description: EFUSE debug registers, power on read data of block 3 


0x0058 EFUSE power on read data of blk3 (Reset 0x0000_0000) EFUSE_BLK3_DATA 


Efuse power on read block 3 for debug 


Type 


Efuse power on read block 3 for debug 


Field Name Type | Reset | Description 
Value 
Efuse power on read dataof | [31:0] 32’hO | This register store the data of block 3 
block 3 read out by power on read operation 
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6.35.5.1.23 


6.35.5.1.24 EFUSE DEB CTRL 
Description: EFUSE debug control registers 


0x0048 EFUSE debug control registers (Reset 0x0000_0000) EFUSE_DEB_CTRL 


Reserved 


Type 


GIN 
Reserved a 

MOD 

E_EN 


al RW 


Field Name Type | Reset | Description 
Value 


MARGIN_MODE_EN [1] RW T’bO set this bit will enable margin mode for 
efuse read or write 


DOUBLE_BIT_DISABLE RW T’bO set this bit will disable double bit. Then 
the whole 1024bits efuse memory will be 
visiable for software. But it’s strongly 
recommended that don't set this bit 
except for debug purpose, because the 
yield will drop a lot with no-double bits 
implementation 
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6.35.6 Application Notes 


6.35.6.1 Clock structure 


Before any operation towards efuse macro through efuse controller, you need set “efs_eb” to open 
PCLK, and then set “clk_efs_en” to enable clk_efs. “efs_eb” is a global control register and its 
address maybe different depends on the relative projects. 


Beforce any operation to efuse, make-sure the clk_efs is 26mhz or less than 26Mhz. 


6.35.6.2 Efuse memory power supply 


As specification requires, efuse memory need two power supply : VDDQ @ 2.5V+/- 10% and VDD @ 
1.1V+/- 10%. 


When EFUSE_VDD_ON is set , the VDD power will open and efuse memory can be ready for 
programming or read 


For 2.5v power, usually there is a extra 2.5v power switch outside the efuse memory, which helps to 
avoid un-intended programming. So users need to open this external power switch first before any 
read or PGM operation. 


For TSMC and UMC efuse memory, it no need to open external 2.5v power switch during read mode. 
But for SMIC memory, this power switch should be open even if in read mode, otherwise the read data 
will not be correct. 


6.35.6.3 Power on self-read 


Efuse controller will read the banding data from index2 and index3 immediately after por_rstn in 
released. Then the data of these 2 blocks will be stored in registers and send to ouput ports of efuse 
controller. 


6.35.6.4 Read mode timing sequence 
The following chapters are mainly discussed based on TSMC product of TEF40LP32X8HD, for 


related UMC and SMIC product, the timing diagram is similar, only the timing parameters have some 
difference. 

In physical view, The TEF40LP32X8HD is a 32 rows and 8 columns memory array, each 

time only one rows can be read at the same time, but this efuse controller re-grouped the 

memory array and from sofware’s perspective, 4 rows are together and each time they can 


be accessed for read, which are 32bits 
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Figure 6-164 efuse memory read timing 


6.35.6.5 Programming mode(PGM) timing sequence 

In physical, each time only one bit is allowed to be programmed , which is in-fact an irreversible 
erase process from 1 to 0, efuse controller packaged such process and each time one work, that is 32 
bits, can be programmed as your will. 


Attention : before efuse controller program a word to relative memory, it will previously read this 
memory value and if found the highest bit of this memory is 0, then the efuse PGM will abort and no 
data will write to this memory, this function is the system department’s requirement. 
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Figure 6-165 efuse memory program timing 


6.35.6.6 Standby mode 


When CSB = 1, PENB =1 and VDDQ is floating or equal to Ov, the Efuse memory is in standby mode, 
the power consumption is the smallest in this mode. 


6.35.6.7 Program in-active mode 


When CSB=1, PENB=0 and VDDQ is 2.5v+/-10%, the efuse memory is in program inactive mode. 


6.35.6.8 Programming notes 


6.35.6.8.1 Power on & Power off 
Before using efuse controller to send any command to efuse memory , SW need to open efuse 
power according to following steps : 


(1) set global control bit of “efs_eb” to open PCLK of efuse. 

(2) set “EFUSE_VDD_ON” in 0x10 bit 30, to open power supply for VDD. 

(3) Wait at least Ims. 

(4) Open 2.5v external power switch to enable 2.5v power for efuse. for UMC and TSMC product, 
2.5v power is not need to open when efuse is in read mode, but for SMIC product, this power need 
to be power on even in read mode. 

after finished all operation to efuse memory , then “EFUSE_VDD_ON” and “efs_eb” and external 


2.5v power switch should be cleared for power saving 
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6.35.6.8.2 PGM flow 


(1) Select the correct “EFS TYPE” according to the real efuse memory MACRO type, default is for 
UMC. 

(2) Set EFS VDD_ON=1 (0x10 bit 30) to open VDD 0.9v power. Wait at least ms. 

(3) Open VDDQ according the steps list in chapter 1.1.6.8. 

(4) Write “PGM_EN”and in “EFUSE_CFGO” register to enable PGM mode. (0x10 bit 31) 

(5) Write “EFUSE_MAGIC_NUMBER” as 0x8810 (0x40 bit [15:0]) 

(6) write the value to be programmed to register “Efuse_data_wr’” (0x04) 

(7) write the memory index to be programmed to register “PGM_INDEX” (0x08 bits [4:0]) 

(8) write bit of “EFUSE_PG_ START” in register “EFUSE_MODE_CTRL” to 1 to start programming 
efuse memory (0x0C bit 0) 

(9) SW then polling the status of “PGM_BUSY” in “EFUSE_STATUS” register (0x20 bit 0), if this bit 
cleared, the programming process finished 

(10) After PGM finished, SW can read “BLKX_PROT_FLAG” to know whether the previous 
programming succeed or not (X equal to the PGM_INDEX value) 

(11) clear “PGM_EN” in “EFUSE_CFGO” register to prohibit un-expected programming command 
In most case, there is no need to change the TPGM_TIME_CNT and the default value will be OK 


6.35.6.8.3 Read flow 
After PGM , SW can read the efuse memory value according to the following steps: 


(1) Set EFS VDD_ON=1 (0x10 bit 30) to open VDD 0.9v power. Wait at least Ims. 

(2) Write “READ_INDEX” to specify which block user reads. (0x08 bit [4:0]) 

(3) write “EFUSE_RD_START” in register “EFUSE_MODE_CTRL” to 1 to start reading process from 
efuse memory(0x0C bit 1) 

(4) polling bit of “READ_BUSY” in “EFUSE_STATUS” register(0x0020 bit 1), after it cleared to zero, the 
read flow is finished and the return value is in “EFUSE_DATA_RD” (0x00) 


6.35.6.8.4 Standby flow 
SW can set “EFUSE_STANDBY_START” (OxOC bit 2)to let efuse macro go to standby status. After 
read/write done, the efuse controller can also control efuse macro go to this mode automatically. 


6.35.6.9 Efuse power switch control 


The following picture shows the efuse power switches. For VDD(0.9v) power, only one bit 


“EFS_VDD_ON’ is used to control this power switch, each time when EFS_VDD_ON changes, 
software should wait at least 1ms to let VDD become stable. 


For VDDQ(1.8v) power , to prevent the overshot of VDDQ, a extra power switch connected to ground 
are controlled by “EFS_VDDQ_K2_ON’, software should follow these steps to open this power switch 


Clear EFS_VDDQ_K2_ON to 0; (default is 1, shot to ground) 
Wait 1ms; 
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Set EFS_VDDQ_K1_ON to 1; 
Wait 1ms; 


Then the VDDQ power is stable, and efuse memory is ready for programming. 


To shutdown this power switch, it should do the opposite steps: 
Clear EFS_VDDQ_K1_ON to 0; 

Wait 1ms; 

Set EFS_VDDQ_K2 ON to 1; 

Wait 1ms; 


EFS_VDD_ON 


VDD ol 
(0.9v) 


efuse Memory 
EFS VDDQ K1 ON 


VDDQ wee 
(1.8v) N 
pdQ_K2_ON 


EFS_V 


Figure 6-166 efuse power switch 


6.36 Analog-Digital Interface 


Base Addr Range Addr Map Description 


0x403C_0000 ~ 0x403F_FFFF ADI Master (256KB) 


6.36.1 Overview 


ADI module include i2c and adi top; when module is selected as 12C ; ip will work as i2c; 
when module is configured as ADI module; ip will work as adi; 


12c mode: 2 wire serial system is a two-wire, bi-directional serial bus that provides a 
simple and efficient method of data exchange between devices. It is most suitable for 
applications requiring occasional communication over a short distance between many 
devices. 


The interface defines 3 transmission speeds: 


@ Standard mode: 100 Kbps 
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@ Fast mode: 400 Kbps 
© High-speed mode: 3.5 Mbps 
ADI mode: 


ADI is used to connect external PMU chip. By ADI, the chip can control the PMU chip and 
write command or read status from it. 


Each ADI frame contains not more than 34-bit data including address field, W/R control 
bit, and data filed. The length of the address field and the data filed is configurable. 


The three-wire serial interface needs three pins: SD, SCK and SYNC. SD is configured as an 
in/out pin. SCK is the serial clock. SYNC is frame synchronize signal, and HIGH indicating a 
new frame starts. 


On master side, SCK and SYNC are output pads, while SD is bi-direct pad. When master 
perform transmit operation, SD is output, but when receive, SD will switch pad direction 
by inactive “oe” signal so as to receive serial data from slave. 


On slave side, SCK and SYNC are input pads, while SD is bi-direct pad. When master 
perform transmit operation, SD is input, but when master receives, SD will switch pad 
direction by active “oe” signal so as to transmit serial data to master. 


ADI Serial clock should be programmable by changing clock divider value in ADI control 
register. 


6.36.2 Features 


V.0.1 


12C features: 


© Software programmable clock frequency 

© = Interrupt driven data-transfers 

© Start/Stop/Repeated Start/Acknowledge generation 

@® Single Master Operation 

© normal ,fast and High-speed modes are supported in this design 

@ Software programmable duty ratio of clock frequency are supported in this design 

@ Support hardware channel transaction inclueding i2c standard,FS and HS mode 
transaction 

Adi feature: 

@ Sync Serial Interface, only 3-wire needed, SCK, SYNC and SD(bi-direct) 

@ Supports 2-wire serial interface, SCK, SD 

© Support 12bits address up to 4 slaves mode and 10 bits address single slave modes 

@ For 3-wire mode, In default, each frame contains 12 bits address , 1 bit R/W flag, 


16 bits configure data, and totally 29 bits. 
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@ For 2-wire mode, each frame contains 3 bits start sequence, 10 bits address, 1 bits 
R/W flag, 16 bits configure data, totally 32 bits. 


@ For 2-wire mode, each frame contains 3 bits start sequence, 13 bits address, 1 bits 
R/W flag, 16 bits configure data, totally 35 bits. 


@ The length of the address field is configurable 


@ Programmable serial interface clock, according to the following formula: 
Fscx = Fani master / (Taiv +1) 


Note: if Taiv =0, Fscx = Fani master / 2 


execute WRITE and READ operation to PMU chip through ADI 
ASync FIFO (8 entries) adopted to accelerating the chip WRITE operation 


The chip may once write at most 8 registers 
Supports MCU Write Buffer interrupt, indicating the FIFO full, empty, overrun status 


For each MCU read/write operation, delay about 1us (when clk_adi runs at 76.8MHz) 
should be tolerated. When clk_adi runs at 26M, the delay about 3us. 


@ The interface timing is configurable, please refer to document Shark GSS! Module 
Design Specification 

@ ADI Slave is compatible to previous 10 bits address host design only when Efuse set 
adi_12b_ mode to 0 . Latest ADI host sends 12 bits address in default, for adi slave, 
the input adi_12b_mode should be setted to 1. Latest ADI host sends 15 bits 
address , for adi slave, the input adi_15b_mode should be setted to 1. 


6.36.3 Signal Description 


2c and adi mode all can use 2 wire serial interface: a serial data line (SDA) and a 
serial clock line (SCL) for data transfers. When adi is i2c mode, devices connected to 
these two signals must have open drain or open collector outputs. Both lines must be 
pulled-up to VCC by external resistors. The tri-state buffers for the SCL and SDA lines 
have to be added at a higher hierarchical level. 


Connections should be made according to the following figure: 


scl_in 
SCL 

scl_out 

sda_in 
SDA 

sda_out 

Figure 6-167 12C PAD connection 
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When adi is adi mode,adi can use two wires or three wires to work; 


CHIP 


ADI 
Master 
Module 
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2701 (optional) 


2-wire mode 


<7 Slave 


ADI 


Module 


2725 


2-wire mode 
f 


SYNC 


ADI 
Slave 
Module 


6.36.4 Function Description 


6.36.4.1 


V.0.1 


12C 


There are two mode as i2c transaction: 


wa Slave 


2715 


2-wire mode 


ADI 


Module 


Figure 6-168 ADI Connection 


1,Software flow control : i2c transmission control by programming to realize; please 


reference i2c module design specification. 


2,Hardware flow control: i2c transmission control by hardware automation to realize; 


There are special channel to trigger the flow. Has the same mechanism with ADI 
hardware channel; 


6.36.4.1.1 


System Configuration 


The 2 wire serial system uses a Serial data line (SDA) and a serial clock line (SCL) for 
data transfers. All devices connected to these two signals must have open drain or 
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a= >| O o rp 
MSB acknowledgement acknowledgement | Sr 


V.0.1 


=== ACK ACK 
START or 

repeated START epea 
condition condition 


open collector outputs. The logic AND function is exercised on both lines with external 
pull-up resistors. 


The 2 wire serial controller implemented here is a single master device; therefore it 
starts generating a clock as soon as it is enabled. The user should program this 
register to the desired value before starting any transfers. 


Data is transmitted synchronously to SCL on the SDA line on a byte-by-byte basis. 
Each data byte is 8 bits long. There is one SCL clock pulse for each data bit with the 
MSB being transmitted first. There is an acknowledge bit following each transferred 
byte. Each bit is sampled during the high period of SCL; therefore the SDA line may 
be changed only during the low period of SCL and must be held stable during the high 
period of SCL. A transition on the SDA line while SCL is high is interpreted as a 
command (START or STOP command). 


6.36.4.1.2 Wire Serial Protocol 


Normally, a standard communication consists of four parts: 
© START signal generation 

@ Slave address transfer 

@ Data transfer 

© STOP signal generation 


signal from slave signal from receiver 


byte complete, 
interrupt within slave 


clock line held low while 
interrupts are serviced 


S 
or 1 2 = 
Sr 


Figure 6-169 Data transfer on the I2C-bus 


1. START signal 


When the bus is free/idle, that is no master device is engaging the bus (both SCL and 
SDA lines are high), a master can initiate a transfer by sending a START signal. A 
START signal is defined as a high-to-low transition of SDA while SCL is high. The 
START signal denotes the beginning of a new data transfer. 


A repeated START is a START signal without first generating a STOP signal. The 
master uses this method to communicate with another slave or the same slave ina 
different transfer direction (e.g. writing to device to reading from device) without 
releasing the bus. 


The controller generates a START signal when the start bit in the 2ws_command 
Register is set and the read or write bits are set. Depending on the current status of 
the SCL line a START or Repeated START is generated. 


2. Slave Address Transfer 


The first byte of data transferred by the master immediately after the START signal is 
the slave address. This is a seven-bit calling address followed by a RW bit. The RW 
bit signals the slave data transfer direction. No two slaves in the system can have the 
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same address. Only the slave with an address that matches the one transmitted by 
the master will respond by returning an acknowledge bit by pulling the SDA low at the 
9th SCL clock cycle. 


The controller treats a Slave Address Transfer as any other write action. Store the 
slave device’s address in the 2ws_command register and set the write bit. The 
controller will then transfer the slave address on the bus. 


3. Data Transfer 


Once successful slave addressing is achieved, the data transfer can proceed ona 
byte-by-byte basis in the direction specified by the RW bit sent by the master. Each 
transferred byte is followed by an acknowledge bit on the 9th SCL clock cycle. If the 
slave signals a No Acknowledge (NACK), the master can generate a STOP signal to 
abort the data transfer or generate a repeated START signal and start a new transfer 
cycle. 

If the master, as the receiving device, does not acknowledge the slave, the slave 
releases the SDA line for the master to generate a STOP or repeated START signal. 


For writing data to a slave, store the data to transmit in the 2ws_command register 
and set the write bit. For reading data from a slave, set the read bit. When the transfer 
is done, an interrupt is generated to MCU. The 2ws_command bit 8 to bit 15 contains 
valid data. The user may issue a new write or read command at this time. 


3. STOP signal 


The master can terminate the communication by generating a STOP signal. ASTOP 
signal is defined as a low-to-high transition of SDA while SCL is at logical ‘1’. 


6.36.4.1.3 Arbitration Procedure 


Since the 2 wire serial controller supports single master configurations only, no 
Arbitration logic is added to the controller. Only clock synchronization is supported 
since slave devices can use this mechanism for clock stretching. 


1. Clock Synchronization 


Since the logical AND function is performed on the signals, a high to low transition on 
SCL or SDA affect all devices connected to the bus. The SCL clock signal can be 
synchronized between multiple masters using this feature. Each device starts 
counting its SCL low period when the current master drives SCL low. Once a device’s 
clock has gone low, it holds the SCL line low until the clock high state is reached. 


start counting 
wait HIGH period 


counter 


reset 


Figure 6-170 Clock synchronization during the arbitration procedure 
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2. Clock Stretching 


Slave devices can use the clock synchronization mechanism to slow down the 
transfer bit rate. After the master has driven SCL low the slave can drive SCL low for 
the required period and then release it. If the slave’s SCL low period is greater than 
the master’s SCL low period, the resulting SCL bus signal low period is stretched, 
thus inserting wait-states. 


6.36.4.1.4 Timing Prameters 


SDA 


SCL 


ENESES 
HIGH SU;STA Š 


S HD;DAT 


Figure 6-171 12C timing diagram 


Parameter Description 
fSCL SCL clock frequency 100 kHz 400 kHz 


Hold time (repeated) START 
condition. After this period, 
tHD;STA i . 4.0 us 0.6 us 
the first clock pulse is 
generated 


a LOW period of the SCL clock ae | 7 us page |e | 


Set-up time for a repeated 
tSU;STA fe 

START condition 
tHD;DAT Data hold time 


Rise time of both SDA and 
SCL signals 


E Fall time of both SDA and 
SCL signals 
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Set-up time for STOP 
tSU;STO a 4.0 us 0.6 us 
condition 


Bus free time between a 
tBUF = 4.7 us 1.3 us 
STOP and START condition 


Capacitive load for each bus 
Cb ii 400 pF 400 pF 
ine 


6.36.4.2 


V.0.1 


ADI Master 


The main function of ADI master are : 
1) Chip can access PMU space through ADI 
2) The interface timing is compatible with 3-wire SPI timing 


3) The frame length including the address length, the data length and the w/r bit 
position is configurable (GSSI), the frame length is up to 32-bit or 35-bit. 


4) APBO is used to configure ADI and GSSI register, execute READ command 
5) APB1 is used to execute WRITE command 


6) Chnnel2~channel49 are hardware channels. These channels can be enabled or 
disabled independently 
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Aud_dangr 


Wpa_dcdc_dem 


AVSO_wr 


AVSO_rd 
AVS1_wr 
AVS1_rd 
ahi: 


AVS6_rd 


© T RegFile | 
rd cmd 
E wr cmd 

© æ ARBITOR 
chnl2: al 
chnl3 al 
chnl4 > 
chnl5 al 
chnl6 al 
chnl7 > 
g halg al 
chnl17 al 
chnl18 > 
chnl19. al 
chnl20, > 
chnl49 al 


V.0.1 


TRANS 


GSSI 


æ Adi_sck 


» Adi_sof 
& Adi_sd 
<t—_§_—Adi_su 


Figure 6-172 ADI Master Diagram 
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6.36.4.2.1 


C w Idle -e 
CoD 
i 


ea 


C —" 


C Bre Trans s 
o nee 


Figure 6-173 FSM State trans diagram 


The ADI master FSM is responsible for arbitration, fetch r/w command and serial transfer. 


6.36.4.2.2 Arbitrator 
The following commands will cause ADI master to transfer with analog die: 


1) ARM Write Command; 
2) ARM Read Command; 
3) All other hardware channel WR/RD Commands; 


If more than one of above commands is active simultaneously, arbitration is necessary. 


This ADI Master has a 4-level configurable priority. If there is more than one active 
command in the same priority, command is selected by robin-round algorithm. The 
channel arbitration logic is implemented as follows. 


1) Firstly, search the highest priority in all active commands. 
2) Then search the commands that have this priority level. 


3) And select the last executed command number on this priority level. (There are four 
registers to store the last executed commands numbers on each priority levels.) 


4) Beginning with this last executed command number, search the next execute 
command number on this priority level. 


5) This new searched command number is the next command. 


6.36.4.2.3 Serial interface 
All command and data send to analog side is stored in the Write command FIFO, it is an 
asynchronous FIFO with 8-depth and 32-bit width, used to accelerate ADI block write 
speed. MCU can continually send 8 write commands. 
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For register read, only one read data is buffered in ADI block, which means the chip can 
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read one data at a time. After sending a read command, the chip should wait for a status 


bit change, indicating the serial interface data transfer done and read value is available. If 


the chip does not take this data before sending another read command, there will be a 


risk to lose the previous data. 


SCK is programmable by changing of clock divider value in ADI control register. 


The following graph shows how a write and read command is formed, 


SYNC 
SCK 
SD 


PSEL 


PENABLE 


PWDATA 


PADDR 


= 
JUL... PLE L 


A[11]X A[10] > ---- AJO] W/R X D[15] 


= Siop 


SYNC 


SCK | 


l l l 
t t t | 
sd_oe | | | | 
(master) ' l ! t 
l l l | 
su_oe | | ji 
(slave) l i i | l 
PSEL | | | l 
l l l 
PENABLE = 
I 
PWRITE | ! ! 
l l l I l 
PRDATA E | 
l l 
PADDR l ! 
K — 
Figure 6-175 Read Operation(3-wire) 
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SCK | | | | zas | 


IA SNF Ag an re / — 
© C0 )C1 C0) GX- Cah wi XD) ---- Df») — 


qe N 


<+— Start bit pae Addr = Data > 


PSEL 


PENABLE 


PWDATA 


PADDR 4 


Figure 6-176 Write Operation (2-wire) 


1) 
SCK | 


SD 


/ \/ NZ \Z \/ are r Ry PrN- ---- J Z nra 
—— 0 XK 1 x 0 PA A[9] X Al 8] ( A{0] N WR D5) < DUI] X DIOL 


| ll 

l l | 
[+ — Start bi 4 Addr pid R > je Data > 

l | 

T T 

l | 


sd_oe T 
(master) 


su_oe pog i 
(slave) Ooo 


PSEL | | 


PENABLE ik al | 


PWRITE 


| | | | | 
PRDATA YS 
| 


N | 


PADDR 


Figure 6-177 Read Operation(2-wire) 


6.36.4.3 ADI Slave 


ADI slave function is to receive/transmit command and data from master; maintain control register and 
provide configure value to analog logic. The slave block is always droved by master. 


The main function of ADI slave is: 

Do serial to parallel shift when receive data from SD; 

Do parallel to serial conversion when transmit data to SD; 
Maintain parts of analog control registers; 


The slave is quit simple, and main components are address shifter, transmit shifter, receive shifter and 
a transfer counter; 
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Figure 6-178 ADI Slave 
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In the previous design, ADI Master only supports single ADI Slave. This means 10 bits address is 
enough for use. However, in the current design, the ADI can support up to 3 ADI slaves. Therefore, 
the address length has been extended to 12 bits. To support 3 ADI slaves and also be compatible to 
previous 10 bits host design, two important changes are added to ADI slave. One is adding parameter 
adi_slv_id. The parameter is used to identify which slave has been selected for use. The slave can be 
activated only when the highest two address bits equal to the adi_slv_id. Another change is adding 
adi_12b_mode signal. This enable signal is designed to control which type of command frame will be 
used. If adi_12b_mode is high, the slave will support new adi host 12bits address command otherwise 
it supports 10 bits address mode. The adi_12b_mode control signal will be preloaded in Efuse. 


6.36.4.4 Adi clk path 


V.0.1 
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ADI_MST_TOP 


adi_clk' 


Channal_signal 


> 

Pad_out_adi_sda 
> 

Pad_out_en_adi_sda 
> 

Pad_out_en_adi_scl 
> 
adi_irq 

> 


RAG revers 


Pad_out_adi_scl 


Figure 6-179 ADI Slave 


Note: 

“divider” block function: adi_clk_p = adi_clk/M. where M is a clock divider factor. 
“reverse” block function: adi_clk_o = ~ adi_clk_p. 

Count unit is adi_clk. 

Pad_out_adi_scl just as data. 


Adi module only has one clock:adi_clk; 


6.36.5 Control Registers 


6.36.5.1 Memory map 
ARM base address: 
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0x0044 CHNL2_ADDR The address the hardware channel is mapped to 
evtO with fifo. 


0x0048 CHNL3_ ADDR The address the hardware channel is mapped to 
evt1 with fifo. 


0x004C CHNL4_ ADDR The address the hardware channel is mapped to 
evt2 with fifo. 
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0x0918 I2C_HSMODE_CFG i2c_hs_mode_cfg 
0x0920 ADDR_DVDO i2c_dividorO 


0x0924 ADDR_DVD1 i2c_dividor1 


6.36.5.2 ARM Register Descriptions 


6.36.5.2.1 ADI_CTLO 
0x00000004 adi_ctl0(0x00000000) ADI_CTLO 


ie i ee i Fic Ka ie a id Ul a in 


Reserved 


Type 


A 
Sls i i i i a cl cl a a 


- 


adi_ctlO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ae fe wrte operation use command 
mode;write 1'b1 is valid;must first 
configure chanlO addr,then configure 
chanlO data; 
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address sel [4: 3] OO:address bit is 12; O1:address bit is 
10; 10:address bit is 15; 
eee | _wr_bit aa ee adi_wr_bit level 


ene __byte_sel [1: Kai "00" word (the "00" should be set 
when connecting to SPRD PMU 
chip), "01"byte "10" half word 


6.36.5.2.2 ADI_CHNL_PRI_L 


0x00000008 adi_chnI_pri_l(0x00000000) ADI_CHNL_PRI_L 
MIRRE 


a i e a a a a (Ee A 


chnl 
al chnl_4_pri chnl_3_pri chnl_2_pri chnl_1_pri chnl_O_pri 


iaaa i a 


adi_chnl_pri_l 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


C o HE C 


E _9_pri EA 27] Ea o with lowest priority, and 3'h4 
with the highest priority 

chnl_8_pri [26:24] | RW 3'hO with lowest priority, and 3'h4 
with the highest priority 


chnl_7_pri [23:21] | RW NA 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_6_pri [20:18] | RW 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_5_pri [17: 15] 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_4 pri [14: 12] er eee te al 3'hO with lowest priority, and 3'h4 
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chnl_3_pri [11:9] RW 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_2_pri RW 3'hO with lowest priority, and 3'h4 
with the highest priority 


chnl_1_pri [5:3] RW NA 3'hO with lowest priority, and 3'h4 
with the highest priority 
chnl_0_pri [2: 0] RW NA 3'hO with lowest priority, and 3'h4 
with the highest priority 
6.36.5.2.3 ADI_CHNL_PRI_H 


0x0000000C adi_chnl_pri_h(0x00000000) ADI_CHNL_PRI_H 
G2 a 
A Sd 


a ee eee 


chnl 
mpl chnl_14_pri chnl_13_pri chnl_12_pri chnl_11_pri chnl_10_pri 


ka 


adi_chnl_pri_h 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


chnl_19_pri [29:27] | RW 3' ie with lowest priority, and 3'h4 
with the highest priority 


chnl_18 pri [26:24] | RW 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_17_pri [23:21] 3'hO with lowest priority, and 3'h4 
with the highest priority 


chnl_16 pri [20:18] | RW NA 3'hO with lowest priority, and 3'h4 
with the highest priority 
chnl_15_pri [17:15] fe eee te al 3'hO with lowest priority, and 3'h4 
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es ee ee a 
chnl_14 pri [14:12] | RW 3'hO with lowest priority, and 3'h4 
with the highest priority 
chnl_13 pri [11:9] RW NA 3'hO with lowest priority, and 3'h4 
with the highest priority 


chnl_12_pri RW NA 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_11_pri [5:3] RW NA 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_10_pri [2: 0] RW NA 3'hO with lowest priority, and 3'h4 
with the highest priority 


6.36.5.2.4  ADI_INT_EN 
0x00000010 adi_int_en(0x00000000) ADI_INT_EN 


reef AAEE 


Reserved 


Reserved 


adi_int_en 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


See ed 16] aed a a C - enn 


Haale [15] RW CHNL38 write FIFO overflow interrupt 
F_INT_EN enable 


CHNL37_FIFO_OV | [14] Pe ee i ae CHNL37 write FIFO overflow interrupt 
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F_INT_EN enable 


CHNL36_ FIFO OV | [13] RW NA CHNL36 write FIFO overflow interrupt 
F_INT_EN enable 
CHNL35_ FIFO OV | [12] RW NA lee write FIFO overflow interrupt 
F_INT_EN enable 
CHNL34_FIFO_OV | [11] CHNL34 write FIFO overflow interrupt 
F_INT_EN enable 
CHNL33_ FIFO OV | [10] RW CHNL33 write FIFO overflow interrupt 
F_INT_EN enable 
CHNL32_FIFO_OV RW CHNL32 write FIFO overflow interrupt 
F_INT_EN enable 


CHNL31_FIFO_OV CHNL31 write FIFO overflow interrupt 
F_INT_EN enable 

CHNL30_FIFO_OV | [7] RW NA ei ree write FIFO overflow interrupt 
F_INT_EN enable 

CHNL29_FIFO_OV CHNL29 write FIFO overflow interrupt 
F_INT_EN enable 

CHNL3_FIFO_OVF | [5] RW CHNL3 write FIFO overflow interrupt 

_INT_EN enable 

haa p FOL OVF | [4] RW CHNL2 write FIFO overflow interrupt 
_INT_E enable 


ARM __ p FOL OVF_I | [3] RW ARM write FIFO overflow interrupt 
NT_E enable 
ea E a a E 


6.36.5.2.5 ADI_INT_RAW_STS 


0x00000014 adi_int_raw_sts(0x00000000) ADI_INT_RAW_STS 
Fc Peseta ce Uae fell [cae 


Reserved 


Type 


PR 
ea a FS a ee A 


Reserved 
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adi_int_raw_sts 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Ca ee 16] Fai e na 

cae FIFO_OV | [15] CHNL38 write FIFO overflow interrupt 
F_INT_RAW_STS raw status 

CHNL37_FIFO_OV | [14] CHNL37 write FIFO overflow interrupt 
F_INT_RAW_STS raw status 

CHNL36 FIFO OV | [13] NA CHNL36 write FIFO overflow interrupt 
F_INT_RAW_STS raw status 

CHNL35_FIFO_OV | [12] NA CHNL35 write FIFO overflow interrupt 
F_INT_RAW_STS raw status 

CHNL34_ FIFO OV | [11] NA CHNL34 write FIFO overflow interrupt 
F_INT_RAW_STS raw status 

CHNL33_FIFO_OV | [10] NA CHNL33 write FIFO overflow interrupt 
F_INT_RAW_STS raw status 

CHNL32_FIFO_OV NA CHNL32 write FIFO overflow interrupt 
F_INT_RAW_STS raw status 

CHNL31_FIFO_OV NA CHNL31 write FIFO overflow interrupt 
F_INT_RAW_STS raw status 

CHNL30 FIFO OV | [7] NA CHNL30 write FIFO overflow interrupt 
F_INT_RAW_STS raw status 

CHNL29_FIFO_OV NA CHNL29 write FIFO overflow interrupt 

F_INT_RAW_STS raw status 

CHNL3_FIFO_OVF | [5] CHNL3 write FIFO overflow interrupt 
_INT_RAW_STS raw status 

CHNL2_FIFO_OVF CHNL2 write FIFO overflow interrupt 

_INT_RAW_STS raw status 


ARM_FIFO_OVF_I | [3] NA ARM write FIFO overflow interrupt raw 
NT_RAW_STS status 


6.36.5.2.6 ADI_INT_MASK_STS 


0x00000018 adi_int_mask_sts(0x00000000) ADI_INT_MASK_STS 


sa a Fc FP a ec ct (nc ad la 
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Reserved 


adi_int_mask_sts 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ec aed 16] a ae a en 

a [15] CHNL38 write FIFO isa interrupt 
F_INT_MASK_STS mask status 

CHNL37_FIFO_OV | [14] NA CHNL37 write FIFO overflow interrupt 
F_INT_MASK_STS mask status 

CHNL36 FIFO OV | [13] NA CHNL36 write FIFO overflow interrupt 
F_INT_MASK_STS mask status 

CHNL35_ FIFO OV | [12] CHNL35 write FIFO overflow interrupt 
F_INT_MASK_STS mask status 


CHNL34_FIFO_OV | [11] CHNL34 write FIFO overflow interrupt 
F_INT_MASK_STS mask status 
CHNL33 FIFO OV | [10] CHNL33 write FIFO overflow interrupt 
F_INT_MASK_STS mask status 
CHNL32_FIFO_OV NA CHNL32 write FIFO overflow interrupt 
F_INT_MASK_STS mask status 
CHNL31_FIFO_OV NA CHNL31 write FIFO overflow interrupt 
F_INT_MASK_STS mask status 
CHNL30 FIFO OV | [7] NA CHNL30 write FIFO overflow interrupt 
F_INT_MASK_STS mask status 
CHNL29_FIFO_OV NA CHNL29 write FIFO overflow interrupt 
F_INT_MASK_STS mask status 
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CHNL3_FIFO_OVF | [5] NA CHNL3 write FIFO overflow interrupt 

_INT_MASK_STS mask status 

CHNL2_FIFO_OVF | [4] CHNL2 write FIFO overflow interrupt 
_INT_MASK_STS mask status 


ARM_FIFO_OVF_I | [3] ARM write FIFO overflow interrupt 
NT_MASK_STS mask status 
a SC E E 


6.36.5.2.7 ADI_INT_CLR 
0x0000001C adi_int_clr(Ox00000000) ADI_INT_CLR 


ae ia ec calc lias il sl sl Ee ie sl [a 


Reserved 


Type 


Bs al [a Ga a al 


Reserved 


adi_int_clr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


CHNL38 FIFO OV | [15] WO ici channal FIFO overflow 
F_INT_MASK_STS interrupt ,1 is valid 


CHNL37_FIFO_OV | [14] Clear channal FIFO overflow 
F_INT_MASK_STS interrupt ,1 is valid 
CHNL36 FIFO OV | [13] WO NA Clear channal FIFO overflow 
F_INT_MASK_STS interrupt ,1 is valid 
CHNL35_FIFO_OV | [12] WO NA Clear channal FIFO overflow 
F_INT_MASK_STS interrupt ,1 is valid 
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CHNL34_ FIFO OV | [11] WO NA Clear channal FIFO overflow 
F_INT_MASK_STS interrupt ,1 is valid 
CHNL33_ FIFO OV | [10] WO NA Clear channal FIFO overflow 
F_INT_MASK_STS interrupt ,1 is valid 
CHNL32_FIFO_OV WO Clear channal FIFO overflow 
F_INT_MASK_STS interrupt ,1 is valid 
CHNL31_FIFO_OV Clear channal FIFO overflow 
F_INT_MASK_STS interrupt ,1 is valid 
CHNL30_FIFO_OV | [7] WO NA Clear channal FIFO overflow 
F_INT_MASK_STS interrupt ,1 is valid 


CHNL29_FIFO_OV WO NA Clear channal FIFO overflow 
F_INT_MASK_STS interrupt ,1 is valid 

CHNL3_FIFO_OVF | [5] WO NA Clear channal FIFO overflow 
_INT_MASK_STS interrupt ,1 is valid 

CHNL2_FIFO_OVF WO Clear channal FIFO overflow 
_INT_MASK_STS interrupt ,1is valid 

ARM_FIFO_OVF_I | [3] WO Clear channal FIFO overflow 
NT_MASK_STS interrupt ,1 is valid 

nn ee ee ES 


6.36.5.2.8 GSSI_CTRLO 


0x00000020 GSSI_CFGO (reset 0x74D0835D) GSSI_CTRLO 


RF_G RF_G 
SSI_ 
OE_C 


“< PPP PP PPP PEt = 


RF_GSSI_WR_POS 


RF_GSSI_DATA_LEN RF_GSSI_CMD_LEN RF_GSSI_FRAME_LEN 


Type RW RW RW 


= ee ee ae 
hl BRE FH H 
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o 
RF_GSSI_WR_DISABLE [31] 0: wr bit enable 
RF_GSSI_SCK_ALL_ON [30] RW 1’h1 0: sclk auto gate 
1: sclk always on 

RW 


1: wr bit disable 
enable 


1: output dummy clock 


0: gate dummy clock 


RF_GSSI_DUMMY_CLK_EN [29] 1’h1 Dummy bit clock output 
RF_GSSI_FAST_MODE [28] 1’h1 Fast mode control 
1: RX sample delay 1 cycle 
0: RX sample no delay 


RF_GSSI_IE_CFG [27] RW T’hO GSSI data pad ie delay 
configure: 
1: delay 1 cycle 
0: no delay 


RF_GSSI_SCK_REV [25] RW T’hO Output sck inverts enable. 
1: invert; 
0: not invert 


RF_GSSI SYNC [24] MCU sync register 


RF_GSSI_SYNC_MODE [23] RW T’h1 The sync shape 
1: the sync is a pulse; 
O:the sync is a active low 
level 


RF_GSSI_SYNC_SEL [22] RW T’h1 The sync signal generator. 
1: ASIC generate the sync 
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0: MCU register generator 


the sync signal 


RF_GSSI_WR_POL [21] RW T’hO The write/read flag 
0: 0 means write,1 means 
read. 
1: 1 means write,O means 
read. 


RF_GSSI_WR_POS [20:16] RW 5’h10 The write/read flag position 
in the operation stream 
frame.. 


RE_GSSI_DATA_LEN [15:11] od 5’h10 The access data length. 

RF_GSSI_CMD_LEN [10:6] 5’hOb The access command length, 
include the address and 
write/read flag 

RF_GSSI_FRAME_LEN [5:0] 6’h1b The total length of the 
access operation, include 
the write/read flag, the 
address and the data. 


6.36.5.2.9 GSSI_CTRL1 
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RF_GSSI_RBP_LEN RF_GSSI_WBP_LEN RF_GSSI_SCC_LEN RF_GSSI_DUMMY_LEN 


RF_GSSI_CLK_DIV 


Field Name i Description 


RF_GSSI_STRTBIT_MODE 2-wire mode enable: 
1: start 2-wire mode enable 


0: disable 2-wire mode 
RF_GSSI_RBP_LEN d Slave to master turn around 

length, used only in RFFE 
RF_GSSI_WBP_LEN : Master to slave Turn around 

length, used only in RFFE 
RF_GSSI_SCC_LEN [23:21] RW 3’hO Start sequence condition. 

Used only in RFFE. 
RF_GSSI_SAMPLE_DLY [20] RW T’hO 1: dly 1 clk 

0: no dly 


RF_GSSI_DUMMY_LEN [19:16] Extra dummy SCK 


RF_GSSI_SYNC_END_LEN [15:13] RW 3’hO The sync after all data 
transfer 
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RF_GSSI_SYNC_HEAD_LEN [12:10] RW 3’hO The sync before data 
transfer 


RF_GSSI_CLK_DIV [9:2] fsckefeik mepi/2*(Div+1) 


RF_GSSI_NG_RX [1] RW T’hO 0: RX data at the posedge of 
SCK(In fact is the first 
posedge clk_mspi after the 
posedge of SCK); 

1: RX data at the negedge of 
SCK(In fact is the first 
posedge clk_mspi after the 
negedge of SCK); 


RF_GSSI_NG_TX RW V’h1 0: TX data at the posedge of 
SCK; 
1: TX data at the negedge of 
SCK; 


6.36.5.2.10 ARM_RD_CMD 


0x00000028 ARM_RD_CMD(0x00000000) ARM_RD_CMD 
(ec [i i Fe a fc lic bac 


reserved ARM_RD_CMD 


Type 


sc i ee cal std cE AA 


ARM_RD_CMD 


Type 


Field Name Type Reset Description 
Value 


ate RD_CMD [25: en status, if return to “0” means read done. And 
then, ARM may read ARM_RD_DATA to get back 
the register value; 
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6.36.5.2.11 ARM_RD_DATA 
0x0000002C ARM_RD_DATA (0x00000000) ARM_RD_DATA 


a ea icc A aici 


fal _ 


Ea 


a Fc ac ic lal al A AEA 


arm_rd_data 


Type 


Field Name Type Reset Description 
Value 


_rd_cmd_bus | [31] 0” : read done, means the analog die register 
value has been stored in RD_DATA or there is no 
RD command 
“1” : data has not been read back 


arm aoe | _addr BESS 16] PAT address,map to ARM_RD_CMD[16:2] 
[15: Kay umu Read register value from analog die 


6.36.5.2.12 ARM_FIFO_STS 


ARM_FIFO_STS 


0x00000030 


oa (llc al ce il il aa ed aa 


ARM_FIFO_STS (0x00000400) 


reserved 


Type 


ic is lal ce SA a 


arm arm ? rese , 
reserved reserved arm_wr_fifo_rptr arm_wr_fifo_wptr 
_wr _wr rved 

_fifo | _fifo 
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ka 


Field Name Type Reset Description 
Value 


DO ea 12] eae a E a LEnS 
arm_ wr E E _full A S Arm write FIFO full 


ty 


Hl Ml e La A momo 


6.36.5.2.13 ADI_STS 
0x00000034 adi_sts(0x00000000) ADI_STS 


C E fin [ce ee le a 


Reserved 


Type 


ee eee eee 


E a E ee 


-E erve gssi_fsm_sts erve adi_fsm_sts erve adi_chnl_sel 


kS MEM MENE 
E UON RB 


adi_sts 
— td Sar | e 
ar 
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a a A A E 
isn ee Lo La ni 
aA id i 
ae 
bi LE nie 
po E Eeee 


| _trans_req "O" no adi request on the line "1" 
S| tere is a request on the line 


aaa _chni_sel a 0] MAEN mcu wr channel 
"000001" mcu rd channel 
"000010" audio left channel 
"000011" audio right channel 
"000100" wpa dcdc dcm channel 
"000101" chnlO wr channel 
"000110" chnlO rd channel 
"000111" chnl1 wr channel 
"001000" chnl 1 rd channel 
"001001" chnl 2 wr channel 
"001010" chnl 2 rd channel 
"001011" chnl 3 wr channel 
"001100" chnl 3 rd channel 
"001101" chnl 4 wr channel 
"001110" chnl 4 rd channel 
"001111" chnl 5 wr channel 
"010000" chnI 5 rd channel 
"010001" chnl 6 wr channel 
"010010" chnl 6 rd channel 
"010011" channel 19 
"010100" channel 20 
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"010101" channel 21 
"010110" channel 22 
"010111" channel 23 
"011000" channel 24 
"011001" channel 25 


"011010" channel 26 


"011011" channel 27 


"011100" channel 28 


"011101" channel 29 


"011110" channel 30 


"011111" channel 31 


"100000" channel 32 


"100001" channel 33 


"100010" channel 34 


6.36.5.2.14 EVT_FIFO_STSO 
0x00000038 evt_fifo_sts0(0x02020202) EVT_FIFO_STSO 


sac kikar a cl ial (ic sd Eo KF a 


evt4_fifo_w evt4_fifo_rp evt3_fifo_w evt3_fifo_rp 
Reserved Reserved 
ptr tr E e ptr tr S 


MW MARA Bee 


ii i le A ad (a a A 


evt1_fifo_w evt1_fifo_rp evt0_fifo_w evt0_fifo_rp 
Reserved Reserved 
ptr tr - ptr tr 


Ma Rn Eee 
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evt_fifo_stsO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


[ease | [eee 30] eS ae ee SS are a 
ica Uc ga AR ls caacacniehacr| 
a 


evt4 Biles _ovf_req Esl channel 30 write FIFO overflow 
request 


na Gaa e C Sn es 


i | 20] — ii 29write FIFO write address 
evt3_fifo_rptr [19: 18] e e e channel 29write FIFO read address 
evt3_fifo_empty | [17] fee epee r channel 29 write FIFO overflow empty 


heeled al a KS 
request 

ana 
EE a A indslecli 
bce Ld cl dL a 
ee ee re 
bcd o a lA tn 
GSE A i 
ce eee 
re 
Lala ona all bal call lisboa 
ee E E 


6.36.5.2.15 ARM_CMD_STSO 
0x0000003C arm_cmd_sts0(0x00000000) ARM_CMD_STSO 


esa cs [el Pc ca a (ell 


chnl chnl chnl chnl chnl chnl chnl chnl chnl chnl chnl chnl chnl chnl chnl chnl 
31_r f 30r f 29 r J 28r | 27_-r J 26r | 25 r J 24r f 23, r | 22r | 21r | 20r 19_r 18_r 17_r 16_r 
eq eq eq eq eq eq eq eq eq eq eq eq eq eq eq eq 


= e "e "e ee ee 
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EEE ES 


chnl chnl chnl chnl chnl chnl chnl chnl chnl chnl chnl chnl chnl chnl 
15_r | 14r | 13_r | 12_r | 11_r | 10_r |] 9 re 8 re 7_re 6_re 5_re | 4 re 3_re 2_re 


ka 


arm_cmd_stsO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


| _req es ee _req status, just for fee ees | 


ee p a 
A N 
pa cl ine ipsa 
rs 
ee a O 
Le a il E a 
A e 
ESE OE o O a a E 
rs 
La; ll bac lsc 
ee ee 
bane SNL bl since 
en 
ica Ll Yi 
er 
ee 
jac bl ba icinden 
en 
isc Ln ll nd A Lacs 
a ar 
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a ee een 
Li IN LN ll iE A lui 
ee 
bi LO i A lvl EO 
ie LA indie 


ee a E 
AA LI lll NE A lenin. 
ic LE Ah Aine» Al 
Le NL i Gaal 
ee 
ee 


6.36.5.2.16 CHNL_ENO 


0x00000040 chnl_en0(0x00000000) CHNL_ENO 
Ma ellie aH ella 


chnl chnl chnl chnl chnl chnl chnl chnl chnl chnl chnl chnl chnl chnl chnl chnl 
31_ 30_ 29_ 28_ 27_ 26_ 25_ 24_ 23_ 22_ 21_ 20_ 19_ 18_ 17_ 16_ 
en en en en en en en en en en en en en en en en 


chnl chnl chnl chnl chnl chnl chnl chnl chnl chnl chnl chnl Res Res 
11_ 10_ 9e Be 7_e 6_e 5e 4e 3_e 2_e erve erve 
en en n n n n n n n n d d 


chnl en0 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


chnl31_en [31] RW NA chnl31_en , 1:enable channel; 
O:disable channel 

chnl30_en [30] RW NA chnl30_ en, 1:enable channel; 
O:disable channel 
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chnl29_en [29] RW NA chnl29_en, 1:enable channel; 
O:disable channel 

chnl28_ en [28] RW NA chnl28_ en, 1:enable channel; 
O:disable channel 

chnl27_en [27] RW chnl27_en, 1:enable channel; 
O:disable channel 

chnl26_en [26] chnl26_en, 1:enable channel; 
O:disable channel 

chnl25_en [25] RW NA chnl25_en, 1:enable channel; 
O:disable channel 

chnl24_ en [24] chnl24_ en, 1:enable channel; 
O:disable channel 

chnl23_en [23] RW chnl23_en, 1:enable channel; 
O:disable channel 

chnl22_en [22] RW chnl22_en , 1:enable channel; 
O:disable channel 

chnl21_en [21] chnl21_en, 1:enable channel; 
O:disable channel 

chnl20_en [20] RW NA chnl20_ en, 1:enable channel; 
O:disable channel 

chnl19_en [19] chnl19_en , 1:enable channel; 
O:disable channel 

chnl18_en [18] RW chnl18_en , 1:enable channel; 
O:disable channel 

chnl17_en [17] RW chnl17_en, 1:enable channel; 
O:disable channel 

chnl16_en [16] chnl1i6_en, 1:enable channel; 
O:disable channel 

chnli5_en [15] RW NA chnl15_en, 1:enable channel; 
O:disable channel 

chnl14_en [14] RW NA chnli4_en, 1:enable channel; 
O:disable channel 

chnl13_en [13] chnli3_en, 1:enable channel; 
O:disable channel 

chnli2_en [12] RW chnl12_en , 1:enable channel; 
O:disable channel 

chnl11_en [11] RW chnl11_en, 1:enable channel; 
O:disable channel 

chnl10_en [10] chnl10_en, 1:enable channel; 
O:disable channel 

chnl9_en RW NA chnl9_en, 1:enable channel; O:disable 
channel 

chnl8_en chnl8_en , 1:enable channel; O:disable 
channel 
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chnl7_en [7] RW NA chnl7_en, 1:enable channel; O:disable 
channel 

chnl6_en RW NA chnl6_en, 1:enable channel; O:disable 
channel 

chni5_en [5] RW chnl5_en, 1:enable channel; O:disable 
channel 

chnl4_en chnl4_en, 1:enable channel; O:disable 
channel 


chnl3_en [3] RW NA chnl3_en, 1:enable channel; O:disable 
channel 

chnl2_en [2] chnl2_en, 1:enable channel; O:disable 
channel 


ees co | eS Ca oni 


6.36.5.2.17  CHNL2_ADDR 


0x00000044 chnl2_addr(0x000006C4) CHNL2_ADDR 
a CEEE EEEE CE 


chnl 
Reserved 
ddr 


La 


ss a a a Wa a a A FR 


chnl2_addr 


é 
RA | 6 


chnl2_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


tea ee a [ia (sac 


ea addr [16: a ae the address the channel is E to 
in the PMU chip space.evtO with fifo. 
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6.36.5.2.18 CHNL3_ADDR 
0x00000048 chnl3_addr(0x000006C8) CHNL3_ADDR 


a EEEIEE EEE 


chnl 
Reserved 
ddr 


a 


=P PEEP ECE Ee rE 
Pa ee FE ed 


chnl3_addr 


Type 


=P (fed ~] HE ee 


chnl3_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


chnl3_addr [16: 0] RW NA 0x6c8 the address the channel is mapped to 
in the PMU chip space.evt1 with fifo. 


6.36.5.2.19 CHNL4 ADDR 
0x0000004Cc chnl4_addr(0x0000097C) CHNL4_ADDR 


EEE TTT TTT 


chnl 
Reserved 
ddr 


E 


Mis ic fe Ea Da Wc UE a De 


chnl4_addr 


chnl4_addr 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


cea (eet aS [ea a een 


ae addr [16: biel faa ea the address the channel is (aac See to 
in the PMU chip space.evt2 without 
fifo. 
6.36.5.2.20 CHNL5 ADDR 


0x00000050 chnI5_addr(0x00000964) CHNL5_ADDR 
Se EEEE EAE 


chnl 
Reserved 
ddr 


| mee | 


=P PEPE PEPE Eee eee 
Pc ie a a Gs al a ie ad 


chnl5_addr 


=P HE E HE HE 


chnl5_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a e 17] ee Ee ee a ne 


a [16: 0] RW 0x964 tx cc the address the channel is 
mapped to in the PMU chip space. 
6.36.5.2.21 CHNL6 ADDR 


0x00000054 chnl6_addr(0x00000964) CHNL6_ADDR 
AEP Perr se 


chnl 
Reserved 
ddr 
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Type 


a (ei cP cab el A a He A 


chnl6_addr 


Type 


Minne Be B ae HE 


chnl6_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


chnl6_addr [16: 0] RW 0x964 rx Eo the address the channel is 
mapped to in the PMU chip space 


6.36.5.2.22 CHNL7_ADDR 
0x00000058 chnl7_addr(0x00000960) CHNL7_ADDR 


AEE nn 


chnl 
Reserved 
ddr 


mee | 


Eco GR a ER EE 
cr ES ca ee a ee We a a 


chnl7_addr 


Type 


chnl7_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2149 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Device Specification 


chnl7_addr [16: 0] RW NA 0x960 tx channel.the address the channel is 
mapped to in the PMU chip space 


6.36.5.2.23  CHNL8_ADDR 
0x0000005C chnI8_addr(0x00000960) CHNL8_ADDR 


ee 


chnl 
Reserved 
ddr 


j 


=P EEE PEPE Perey 
esse Bin 


chnl8_addr 


Type 


MEE Be m MI 


chnl8_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


chnl8_addr [16: 0] RW 0x960 rx Coe the address the channel is 
mapped to in the PMU chip space 


6.36.5.2.24 CHNL9_ADDR 
0x00000060 chnl9_addr(0x00000968) CHNL9_ADDR 


a EEEIEE EEE 


chnl 
Reserved 
ddr 


ae | 


Sa Ea oa a BG A a Bn 
a i aD ec ese R EA 


chnl9_addr 
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Minne HE H fF HHH 


chnl9_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


o eo 17] ac ee ee SOS a aes 
an [16: 0] RW 0x968 tx es the address the channel is 
mapped to in the PMU chip space 


6.36.5.2.25 CHNL10_ ADDR 


0x00000064 chnl10_addr(0x00000968) CHNL10_ADDR 
EE EAE 


chnl 
Reserved 
addr 


mee | 


Eo aa En ER nn 
co ca ice Ue eK el GF a El 


chnl10_addr 


" 
MERE AH H 


chnl10_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Coo ec 17] Fad Ec ec Ca eee 


oe [16: 0] RW 0x968 rx ei the address the channel is 
mapped to in the PMU chip space 


6.36.5.2.26 CHNL11_ADDR 


0x00000068 chnl_addr11(0x0000096C) CHNL11_ADDR 
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EEE nn 


chnl 
Reserved 


ka 


=e GO A a 
a (a Fi Ue a e [el a a OF el eal 
Cee“ 


Type RW 


ENHU HH H H VA 


chnl_addr11 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


oo [31: 17] ec A ce enna 
Ee [16: 0] RW 0x96c tx channel.the address the channel is 
mapped to in the PMU chip space 


6.36.5.2.27 CHNL12_ADDR 
0x0000006C chnl_addr12(0x0000096C) CHNL12_ADDR 


Se EEEE EEE 


chnl 
Reserved 


KA 


Baa a a a T A 


chnl_addr12 


Type 


MEE HH T N | 


chnl_addr12 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


CET e aS Ce as 
Ec _addr12 [16: paa ne a rx Do the address the channel is 
mapped to in the PMU chip space 


6.36.5.2.28 CHNL13_ADDR 
0x00000070 chnl_addr13(0x00000970) CHNL13_ADDR 


isl [is Ss e a a Ll | el eo Ha 


chnl 
_ad 
Reserved 


| mee | 


=P PEEP EEC EEE eee 
fc a cal al Oa i a A 


chnl_addr13 


WHUN HE E HHHH 


chnl_addr13 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


G e 17] a ee ee ae o ne 


ae [16: 0] RW 0x970 tx ic the address the channel is 
mapped to in the PMU chip space 
6.36.5.2.29 CHNL14 ADDR 


0x00000074 chnl_addr14(0x00000970) CHNL14_ADDR 
Das) Ul cl Clas Ul Gal al 


chnl 
d 

Reserved 4 
dri 

4 
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Type 


a ei cP cab il aR a He Pl 


chnl_addr14 


MRE Be H EEE] 


chnl_addr14 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


omn [ee 17] ac ee ee ea aa 
ae [16: 0] RW 0x970 rx Eo the address the channel is 
mapped to in the PMU chip space 


6.36.5.2.30 CHNL15 ADDR 


0x00000078 chnl15_addr(0x00000974) CHNL15_ADDR 
== nnn 


chnl 
Reserved 
addr 


mee | 


=P PEEP EEC Eee ee 
a Es ca ee sd a We El 


chnli5_addr 


chnl15_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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chnli5_addr [16: 0] RW NA 0x974 tx channel.the address the channel is 
mapped to in the PMU chip space 
6.36.5.2.31 CHNL16_ADDR 


0x0000007C chnl_addr16(0x00000974) CHNL16_ADDR 
Sa Ba a a a a 


chnl 
Reserved 


ka 


Ba [ea cl Pa e AA GA WH A 


chnl_addr16 


MRE Be H E HA 


chnl_addr16 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


o a (aed 17] Pad ae ae [iz ec 
Ere [16:0] RW 0x974 rx D EE, the address the channel is 
mapped to in the PMU chip space 


6.36.5.2.32  CHNL17_ADDR 


0x00000080 chnl17_addr(0x00000978) CHNL17_ADDR 
EEE EEEE 


chnl 
Reserved 
drt 


EA 


= PEEP EP EP EP Ee 
eo Cece ice Ge) ie Hc A 


chnl_addr17 
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chnl17_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ter | (eee roan ae i rr 
Hee | addr17 [16: bai la tx i na the address the channel is 
mapped to in the PMU chip space 


6.36.5.2.33 CHNL18 ADDR 


0x00000084 chnl18_addr(0x00000978) CHNL18_ADDR 
PR sles ee A el 


chnl 
_ad 
Reserved 


EA 


EISERES 


chnl_addr18 


i 
MAD Be H eed 


chnl18_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ce S| veg 17] Pe Co 
ooo [16: 0] RW 0x978 rx D: the address the channel is 
mapped to in the PMU chip space 
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6.36.5.2.34 CHNL19 ADDR 
0x00000088 chnl_addr19(0x00000000) CHNL19_ADDR 


EEE 


chnl 
Reserved 


Ea 


Eco Ea oa AE KO A a Ga 
Pea i i (Le dD aD A 
J M KMN 


Type RW 


= PPP PPP PPP PP PEEPI 


chnl_addr19 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ae | [31: 17] a | ss Le S 
as [16: 0] RW tx channel.the address the channel is 
mapped to in the PMU chip space. 


6.36.5.2.35 CHNL20_ADDR 
0x0000008C chnl20_addr(0x00000000) CHNL20_ADDR 


EEE E 


chnl 
Reserved 


| WPA 


= PEEP EE CEP eee 
es cl ie cla a TD i a A 


chnl_addr20 


Type 


i a a a 
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chnl20_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


o | kag 17] S a Ec E C 


K [16: 0] RW rx channel.the address the channel is 
mapped to in the PMU chip space 
6.36.5.2.36  CHNL21_ADDR 


0x00000090 chnl21_addr(0x00000000) CHNL21_ADDR 
ae err 


chnl 
Reserved 
dr2 


mee 


=P ECE O O 
ES A 


chnl_addr21 


Ga ee 


chnl21_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Conn C a C 
O _addr21 [16: kiani C i Eo the address the channel is 
mapped to in the PMU chip space. 


6.36.5.2.37  CHNL22_ADDR 
0x00000094 chnl22_addr(0x00000000) CHNL22_ADDR 


Reserved chnl 
_ad 


se eae Ge El feed dealer eed 
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Type 


chnl_addr22 


Fie [Mn ce a Fa te a 
Type 


chnl22_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


chnl_addr22 [16: 0] RW rx e the address the channel is 
mapped to in the PMU chip space 


6.36.5.2.38 CHNL23_ADDR 
0x00000098 chnl23_addr(0x00000000) CHNL23_ADDR 


I EE 


chnl 
Reserved 
dr2 


m] 


es i cll Fn a a Le 


chnl_addr23 


Type 


chnl23_addr 


Se a a a a 
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rr ee ee ee 
e (ee 17] a E e ea Ge 


Se | addr23 [16: 0] tx channel.the address the channel is 
mapped to in the PMU chip space 
6.36.5.2.39 CHNL24 ADDR 


0x0000009C chnl24_addr(0x00000000) CHNL24_ADDR 
ial i cdl Dail La sl ial il ce ill lt 


chnl 
_ad 
Reserved 


ka 


FE (ls ace [Fc A 


chnl_addr24 


chnl24_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Cae a Real ae aa ae 
a | addr24 [16: beled rx Dn the address the channel is 
mapped to in the PMU chip space 


6.36.5.2.40 CHNL25 ADDR 
0x000000A0 chnl25_addr(0x00000000) CHNL25_ADDR 


I EEEE 


chnl 
Reserved 
dr2 


kWa 
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eee es er Me fa | 


chnl_addr25 


" 


chnl25_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Coe (eee 17] Cac Oa ee LE ns 
pe [16: 0] RW tx channel.the address the channel is 
mapped to in the PMU chip space. 


6.36.5.2.41 CHNL26_ ADDR 


0x000000A4 chnl26_addr(0x00000000) CHNL26_ADDR 
ETT TTT TTT 


chnl 
Reserved 
dr2 


ka 


Fp ER EAE RARE RG 
iH i a De a A 


chnl_addr26 


chnl26. addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Coo | eee He | a ars 


ree _addr26 [16: bated rx Loe the address the channel is 
mapped to in the PMU chip space 
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6.36.5.2.42 CHNL27_ADDR 
0x000000A8 chnl27_addr(0x00000000) CHNL27_ADDR 


Er 


chnl 
Reserved 


mee | 


Soa Ga a Rn OO 
io a ice cele ial Ge Dc 


chnl_addr27 


Type 


a a 


chnl27_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


cece | [31: 17] LS ca cS e E [as 


ae [16: 0] tx channel.the address the channel is 
mapped to in the PMU chip space. 


6.36.5.2.43. CHNL28 ADDR 
0x000000AC chnl28_addr(0x00000000) CHNL28_ADDR 


EEE 


chnl 
Reserved 


kA 


OOOO OOA 
Make eA 


chnl_addr28 
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chnl28_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


co ee ae 17] Cel ee Sc arr 
betes [16: 0] RW rx channel.the address the channel is 
mapped to in the PMU chip space 


6.36.5.2.44 CHNL29 ADDR 
0x000000B0 chni29_addr(0x00000000) CHNL29_ADDR 


i cela Fil cael al cc (ol ce lee Fd 


chnl 
_ad 
Reserved 


ad 


Ec Ea Ga A BGO A an 
eee ee ee a A A 


chnl_addr29 


chnl29_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Co Se peec 17] ce cee C 
ee [16: 0] RW the address the channel is ee to 
in the PMU chip space.evt3 with fifo. 
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6.36.5.2.45 CHNL30_ADDR 
0x000000B4 chnl30_addr(0x00000000) CHNL30_ADDR 


EEE EEEE 


chnl 
Reserved 


Ea 


Esa Ea oa AB KO EA a 
Pea i i (Le dD Ce De A 


chnl_addr30 


Type 


i UNNNUNVANNH 


chnl30_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ae ee [31: 17] lc a A a i | 
is [16: 0] RW the address the channel is mapped to 
in the PMU chip space.evt4 with fifo. 


6.36.5.2.46 CHNL31_ADDR 
0x000000B8 chnl31_addr(0x00000000) CHNL31_ADDR 


EEE E 


chnl 
Reserved 


| WPA 


= PEEP EE CEP eee 
bes cl ie cl a ea a a FD i a A 


chnl_addr31 


Type 


i a a 
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chnl31_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


o | kag 17] Ee a a a | 


K [16: 0] RW the address the channel is Diane to 
in the PMU chip space.evt5 with fifo. 
6.36.5.2.47  CHNL32_ADDR 


0x000000BC chnl32_addr(0x00000000) CHNL32_ADDR 
ajar 


chnl 
Reserved 
dr3 


mee 


=P ECE O O 
ES AA 


chnl_addr32 


Ga a le 


chnl32_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Cann C a a Se: ne 
a |-addr32 [16: kisa M a address the channel is cs to 
in the PMU chip space.evt6 with fifo. 


6.36.5.2.48 CHNL33_ADDR 
0x000000C0 chnl33_addr(0x00000000) CHNL33_ADDR 


Reserved chnl 
_ad 


fis Ge al fied ieee de ied 
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Type 


chnl_addr33 


Fie [Mn a Fa et E 
Type 


chnl33_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


chnl_addr33 [16: 0] RW Sea e a A address the channel is mapped to 
in the PMU chip space.evt7 with fifo. 


6.36.5.2.49 CHNL34_ADDR 
0x000000C4 chnl34_addr(0x00000000) CHNL34_ADDR 


LAETA FEEFEE EEEE 


chnl 
Reserved 
dr3 


m] 


DEBESAR 


chnl_addr34 


Type 


chnl34_addr 


Se a 
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rr ee ee ee 
[ac (ee 17] oe ee ee (a hs 


ata | addr34 [16: 0] the address the channel is nas to 
in the PMU chip space.evt8 with fifo. 
6.36.5.2.50 CHNL35_ADDR 


0x000000C8 chnl35_addr(0x00000000) CHNL35_ADDR 
at i ceil ali La sl ial il ce inl 


chnl 
_ad 
Reserved 


ka 


FE (ls ace [Fc A 


chnl_addr35 


chnl35_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Cae Real ae C 
Gi _addr35 [16: el |" address the channel is ee a to 
in the PMU chip space.evt9 with fifo. 


6.36.5.2.51 CHNL36_ADDR 
0x000000CC chnl36_addr(0x00000000) CHNL36_ADDR 


aE EEEE 


chnl 
Reserved 
dr3 


kWa 
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eee es ee fa ee 


chnl_addr36 


" 


chnl36_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Coe (eee 17] Bd E CO 
ca [16: 0] RW bi address the channel is mapped to 
in the PMU chip space.evt10 with fifo. 


6.36.5.2.52  CHNL37_ADDR 


0x000000D0 chnl37_addr(0x00000000) CHNL37_ADDR 
P(e [al [ce LCs a i a ch Uf nl 


chnl 
_ad 
Reserved 


ka 


FPE RARE RG I 
i He i a A A 


chnl_addr37 


chnl37_ addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Co | eau He | a rae 


aie _addr37 [16: BeA CES address the channel is De to 
in the PMU chip space.evt11 with fifo. 
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6.36.5.2.53 CHNL38_ADDR 
0x000000D4 chnl38_addr(0x00000000) CHNL38_ADDR 


Baa EEEE EEE 


chnl 
Reserved 


mee | 


=P PEEP PEPE Eee eee 
io a ice cele ia Dl ec a 


chnl_addr38 


Type 


a NNNNUNNERUNNR 


chnl38_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ae [16: 0] the address the channel is mapped to 
in the PMU chip space.evt12 with fifo. 


6.36.5.2.54 CHNL39_ADDR 
0x000000D8 chnl39_addr(0x00000000) CHNL39_ADDR 


EEE 


chnl 
Reserved 


kA 


OOOO OOA 
A A 


chnl_addr39 
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chnl39_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


betas [16: Kiia RW the address the channel is mapped to 
in the PMU chip space.evt13 without 
fifo. 


6.36.5.2.55 CHNL40_ADDR 


0x000000DC chnl40_addr(0x00000000) CHNL40_ADDR 
ee 


chnl 
Reserved 
dra 


LA 


Ba a G a A A A A 


chnl_addr40 


chnl40_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Kio [16: lisaa RW the address the channel is mapped to 
in the PMU chip space.evt14 without 
fifo. 
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6.36.5.2.56 CHNL41_ADDR 
0x000000E0 chnl41_addr(0x00000000) CHNL41_ADDR 


EEE EAE 


chnl 
Reserved 


Ea 


Ea Ea ea NB KO ER a a Ga 
Pe ea eee ee eee 


chnl_addr41 


Type 


i NUNUNNNUNVANNH 


chnl41_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ee | addr41 [16: 0] RW the address the channel is mapped to 
in the PMU chip space.evt15 without 
fifo. 


6.36.5.2.57  CHNL42_ADDR 
0x000000E4 chnl42_addr(0x00000000) CHNL42_ADDR 


Sa Ba a a 


chnl 
Reserved 


me 


el ce ice Ml Decl sl cP T EA 


chnl_addr42 


Type 


a rrr rrr 
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chnl42_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


[eaten | addr42 [16: — the address the channel is mapped to 
in the PMU chip space.evt16 without 
fifo. 


6.36.5.2.58 CHNL43_ADDR 


0x000000E8 chnl43_addr(0x00000000) CHNL43_ADDR 
a EE EEEE 


chnl 
Reserved 
dra 


Ea 


Esa Ea oa NE KO EA a nn 
I fe ae ne 


chnl_addr43 


Lane Vane eee eee 


chnl43_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Eel | addr43 [16: Poa the address the channel is mapped to 
in the PMU chip space.evt17 without 
fifo. 


6.36.5.2.59 CHNL44_ADDR 


0x000000EC chnl44_addr(0x00000000) CHNL44_ADDR 
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EEE nn 


chnl 
Reserved 


ka 


=e errer rere 
a a e a Fc iF A a A OF ea eal 


chnl_addr44 


Type 


i NUNUNNNUNNNUNH 


chnl44_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


tant | addr44 [16: 0] RW the address the channel is mapped to 
in the PMU chip space.evt18 without 
fifo. 


6.36.5.2.60 CHNL45_ ADDR 
0x000000F0 chnl45_addr(0x00000000) CHNL45_ADDR 


Sa Ba a a a a 


chnl 
Reserved 


Fə 


ASSERERE 


chnl_addr45 
= PEEP EEE EEE 
chnl45_addr 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


Ean _addr45 [16: Biel the address the channel is mapped to 
in the PMU chip space.evt19 without 
fifo. 


6.36.5.2.61 CHNL46_ADDR 


0x000000F4 chnl46_addr(0x00000000) CHNL46_ADDR 
EEE EAE 


chnl 
Reserved 
dra 


Ea 


B a aE KA A kn 
ea at (| aK DD 


chnl_addr46 


T Ae ENEP PPP P | 


chnl46_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Eo |_addr46 [16: cam the address the channel is mapped to 
in the PMU chip space.evt20 without 
fifo. 


6.36.5.2.62 CHNL47_ADDR 
0x000000F8 chnl47_addr(0x00000000) CHNL47_ADDR 


ae a Fc fc bl ice ee a A AA 


chnl 
Reserved 


_ad 
dr4 
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Oo 


Type 


chnl_addr47 


E e Pe Ti Pl Pe a VN 
Type 


chnl47_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


chnl_addr47 [16: 0] RW NA the address the channel is mapped to 
in the PMU chip space.evt21 without 
fifo. 


6.36.5.2.63 CHNL48_ADDR 
0x000000FC chnl48_addr(0x00000000) CHNL48_ADDR 


I EEEE 


chnl 
Reserved 
dra 


m] 


et i cll nc Le 


chnl_addr48 


Type 


chnl48_addr 


Se a 
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a ae a kd 


chnl_addr48 [16: 0] RW NA the address the channel is mapped to 
in the PMU chip space.evt22 without 
fifo. 


6.36.5.2.64 CHNL49_ ADDR 
0x00000100 chnl49_addr(0x00000000) CHNL49_ADDR 


Sa Ba a a a 


chnl 
Reserved 


all 


Esa Ea ca eee a aE 
Paci Pi Ce cE a a ea 


chnl_addr49 


Type 


chnl49_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


cain | addr49 [16: 0] RW the address the channel is mapped to 
in the PMU chip space.evt23 without 
fifo. 


6.36.5.2.65 EVT_FIFO_STS1 


0x00000200 evt_fifo_sts1(0x02020202) EVT_FIFO_STS1 
bisa (cl ae cl Fcc i a a (ad 


evt8_fifo_w evt8_fifo_rp _fi _fi evt7_fifo_w evt7_fifo_rp = 
Reserved Reserved 
ptr tr E i ptr tr = 


MM Benn e e d e ee 
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i GEHE E HEHEHHE H 
Pc a ks a FD a A 


evt6_fifo_w evt6_fifo_rp _fi _fi evt5_fifo_w evt5_fifo_rp A 
Reserved Reserved 
ptr tr E = ptr tr = 


Ma Re Eee 


evt_fifo_sts1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a a AS) a ee 


eisai [29: 28] Sepp Einne aeons 34 write FIFO write address 
evt8_fifo_rptr [27: 26] RO TNA aN channel 34 write FIFO read address 
evt8_ fifo empty | [25] FS channel 34 write FIFO overflow empty 


evt8_fifo_ovf_req | [24] channel 34 write FIFO overflow 
request 


i [Pee 22| (a ee oe ee rrr a ara 
Haan [21: 20] PANSE Poo channel 33 write FIFO write address 
evt7_fifo_rptr [19: 18] pene channel 33 write FIFO read address 


evt7_fifo (jones | AUN [a (aaa 33 write FIFO overflow [eee ete 


evt7 T _ovf_req BN E 33 write FIFO overflow 
request 


C Bay SE C 


aaa [13:12] Sopp es 32 write FIFO write address 
evt6_fifo_rptr [11: 10] foe ie channel 32 write FIFO read address 
evt6_fifo_empty ee eee channel 32 write FIFO overflow empty 


= 
request 
Lie E Lc cE 
aL a I ini 
a 
Liana ail ll al esata 
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evt5_fifo_ovf_req SE ee ee channel 31 write FIFO overflow 
request 


6.36.5.2.66 EVT_FIFO_STS2 


0x00000204 evt_fifo_sts2(0x02020202) EVT_FIFO_STS2 
BA a Fc iP en i Ea ead Ue Uo Va 


evt12_fifo_ evt12_fifo_r = = evt11_fifo_ evt11_fifo_r 
Reserved Reserved 
wptr ptr wptr ptr 


OG a ca 


Sia (Rs SF fe PH T A 


evt10_fifo_ evt10_fifo_r = = evt9_fifo_w evt9_fifo_rp a 
Reserved E = Reserved 
wptr ptr ptr tr E 


La ARS MANAHUA 


evt_fifo_sts2 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ones eee 30] a ee ae a C 

ee S a E 
I a a aa a a a eee 
TR al htcelciediaooal 


— _fifo_ovf_re | [24] channel 38 write FIFO overflow 
request 


soca eed E CT 


mo ppe e e 
a Laie T a 
bens LE cl inl all GEN A 
ae a E a 
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evt10_fifo_wptr [13:12] ox channel 36 write FIFO write address 
evt10_fifo_rptr [11: 10] pene channel 36 write FIFO read address 


evt10_fifo eee er | [ees ene 36 write FIFO overflow [ene nee | 


= oo ovf _re aa a 36 write FIFO overflow 
request 


N (eas | 6] an | 


evt9 a _wptr Bo 4] LNL o rr 35 write FIFO write address 
evt9_fifo_rptr [3:2] EE channel 35write FIFO read address 


evt9_fifo (eio empty || Dam h 35 write FIFO overflow A NN Ps | 


evt9 a _ovf req peo Sat eo 35 write FIFO overflow 
request 


6.36.5.2.67 ARM_CMD_STS1 
0x00000208 arm_cmd_sts1(0x00000000) ARM_CMD_STS1 


BA eB eed ee ee J A 


chnl chnl chnl 
Reserved 50r | 49r | 48r 


ka 


ic ala e A A 


fel fal chnl chnl chnl chnl chnl chnl chnl E fil E hal i w ka 
47_r | 46_r | 45r f 44r | 43. r | 42r | 41r f 40r | 39r | 38r | 37_r | 36_r | 35_r | 34r J 33_r | 32_r 


ka 


arm_cmd_sts1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Oo a eae 19] e as |e aan a 
lias ee a a ee a es status, just for debug 
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Kea Ll ll bcc lear 
bc LE ll NE A iain 
a 
ee 
rr 
Sena lA ier 
Ls NL ll e P 
re 
a le a A A 
jc LL cco, “on alee 
eee 
les ND LI ll iE A ly." salon 
ee eee 
a a 
p ll LM“ chloral 
iL a hl oi inane 
sees LN cll: al allison 
ae re 


6.36.5.2.68 CHNL_EN1 
0x0000020C chnl_en1(0x00000000) CHNL_EN1 


a Ba a a a a 


chnl chnl 
Reserved 


| | 


kaled See 
=EEEEEEEEREECEEEE 
PEP PEPE EPEC EPELE 


chnl_en1 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


a (eet a a Ce aa 


K _en Paru | e en, 1:enable channel; 
O:disable channel 

chnl48_en [16] RW chnl48_en , 1:enable channel; 
O:disable channel 

chnl47_en [15] RW chnl47_en, 1:enable channel; 
O:disable channel 

chnl46_en [14] chnl46_en, 1:enable channel; 
O:disable channel 

chnl45_en [13] RW NA chnl45_en, 1:enable channel; 
O:disable channel 

chnl44_en [12] RW NA chnl44_en , 1:enable channel; 
O:disable channel 

chnl43_en [11] chnl43_en , 1:enable channel; 
O:disable channel 

chnl42_en [10] RW chnl42_en , 1:enable channel; 
O:disable channel 

chnl41_en RW chnl41_en , 1:enable channel; 
O:disable channel 

chnl40_en chnl40_en , 1:enable channel; 
O:disable channel 

chnl39_en [7] RW NA chnl39_en , 1:enable channel; 
O:disable channel 

chnl38_en chnl38_en , 1:enable channel; 
O:disable channel 

chnl37_en [5] RW chnl37_en, 1:enable channel; 
O:disable channel 

chnl36_en RW chnl36_en, 1:enable channel; 
O:disable channel 

chnl35_en [3] chnl35_en, 1:enable channel; 
O:disable channel 

chnl34_en [2] RW NA chnl34_en, 1:enable channel; 
O:disable channel 

chnl33_en [1] chnl33_ en, 1:enable channel; 
O:disable channel 

chnl32_en RW chnl32_en, 1:enable channel; 
O:disable channel 
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6.36.5.2.69 ADI_CHNL_PRI_2 


0x00000210 adi_chnl_pri_2(0x00000000) ADI_CHNL_PRI_2 
Pc al an (Fl a Ve el 
i Be ed 


Bea a EF Fe IA FS HP 


chnl 
ma E al chnl_24_pri chnl_23_pri chnl_22_pri chnl_21_pri chnl_20_pri 
_pri 


ae | 


adi_chnl_pri_2 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ia eed 30] Ee AR Sa eee Do 

a [29:27] | RW 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_28 pri [26:24] | RW 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_27_pri [23: 21] 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_26_pri [20:18] | RW NA 3'hO with lowest priority, and 3'h4 
with the highest priority 


chnl_25_pri [17:15] | RW NA 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_24 pri [14:12] | RW NA 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_23_pri [11:9] RW 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_22_pri 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_21_pri [5:3] RW NA 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_20_pri [2: 0] RW NA 3'hO with lowest priority, and 3'h4 
with the highest priority 
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6.36.5.2.70 ADI_CHNL_PRI_3 


0x00000214 adi_chnI_pri_3(0x00000000) ADI_CHNL_PRI_3 
ee ee et a 
i Be ee 


Bena a Flee Fe FS a HP 


chnl 
ial: al chnl_34_pri chnl_33_pri chnl_32_pri chnl_31_pri chnl_30_pri 
_pri 


ae | 


adi_chnl_pri_3 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ie | eed 30] pa E D 

ai [29:27] | RW 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_ 38 pri [26:24] | RW 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_37_pri [23: 21] 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_36_pri [20:18] | RW NA 3'hO with lowest priority, and 3'h4 
with the highest priority 


chnl_35_pri [17:15] | RW NA 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_ 34 pri [14:12] | RW NA 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_33_pri [11:9] RW 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_32_pri 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_31_pri [5:3] RW NA 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_30_pri [2: 0] RW NA 3'hO with lowest priority, and 3'h4 
with the highest priority 
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6.36.5.2.71 ADI _CHNL_PRI_4 


0x00000218 adi_chnl_pri_4(0x00000000) ADI_CHNL_PRI_4 
ee fe i et ee 
i Br ed 


Bana a (ea EF FI FS G A 


chnl 
mE Rel chnl_44_pri chnl_43_pri chnl_42_pri chnl_41_pri chnl_40_pri 
_pri 


me | 


adi_chnl_pri_4 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i eed 30] pa E D 

a [29:27] | RW 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_48 pri [26:24] | RW 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_47_pri [23: 21] 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_46_pri [20:18] | RW NA 3'hO with lowest priority, and 3'h4 
with the highest priority 


chnl_45_pri [17:15] | RW NA 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_44 pri [14:12] | RW NA 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_43_pri [11:9] RW 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_42_pri 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_41_pri [5:3] RW NA 3'hO with lowest priority, and 3'h4 
with the highest priority 

chnl_40_pri [2: 0] RW NA 3'hO with lowest priority, and 3'h4 
with the highest priority 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2184 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM . SC7731E Device Specification 


6.36.5.2.72  CHNLO_ADDR 
0x0000021C chnl0_addr(0x00000000) CHNLO_ADDR 


se ee ee) ess pee | eave ce eee 


chnl 
Reserved _ad 
drO 
o | 


=P PPP PEP P 
Pa a a Es 
peep OPN 


Type RW 


rr ee ee ee Pe NS TI 


chnlO_addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


chnl_addrO [16: 0] RW NA the address the channel is mapped to 
in the PMU chip space.just for wrte 
operation. 


6.36.5.2.73  CHNLO_ DATA 
0x00000220 chnl0_data(0x00000000) CHNLO_DATA 


ial i Flic a i a El il ciel i ine Tal 


Reserved 


Type 


ee Er ea ee eee 


chnlO_data 


chnlO_data 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


eta data [15: es the address the channel is mapped to 
in the PMU chip space.just for wrte 
operation. 


6.36.5.2.74 I2C_CTL 
0x00000900 i2c_ctl(0x00000000) 12C_CTL 


Pea el a ea Del ele i ic es el [cel Pd 


Reserved fifo_af_lvl 


Type 


EES SSeS 


I2c_ i i2c_ 
i2c_ full_ emp 3 
fifo_ae_lvl dma inte ty_i erve mod star 
nten ~ T 


Le — a a a a a a 


i2c_ctl 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


fees | pa 20] ce | E ss EG 


[ie [19: 16] Ca ie RX FIFO data full threshold 
fifo_ae_lvl [15:12] (sai acim (igo TX FIFO data empty threshold 
ca | S(O nen 
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coc | (eS 
ee ed ee 


I2c_dvd_opt RW NA SCL frequency calculation modifies 
option. 
1: (freq_i2c/4*freq_scl)-1 = prescale 
O: (freq_i2c/4*freq_scl ) - 4 = prescale 


i2c_out_opt [7] RW NA Output Modify Option. 
0: enable , 1: no enable. 


i2c_trim_opt RW NA Clock duty ratio modify option 
1: fix O: no fix. 


nc SN I 
i2c_| eee = | mode LEE i et i2c high speed mode 


i2c_| sd T i2c operation mode: 
1: i2c read operation; 0: i2c write 
operation; 


AS A LA KA LA on 
ea JE E a eee 


6.36.5.2.75 I2C_ADDR_CFG 


0x00000904 i2c_addr_cfg(0x00000000) 12C_ADDR_CFG 
(a (i ie Fal [cL ieee Ue FE Lal Le al 


Reserved 


Type 


a a 
P| eV 
S i a a E A A 
ee 
ae 
k BEEBEE 


i2c_addr_cfg 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


Co oe ne CN 8] E ae as C 


aan eee YB i2c device_address 
SS 


6.36.5.2.76 12C_COUNT 
0x00000908 i2c_count(0x00000000) 12C_COUNT 


ee a se T fe a 


Reserved 


Type 


Fa a Ta a Oe Dl 


i2c_count 


Type 


i2c_count 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


6.36.5.2.77 1I2C_RX 
0x0000090C i2c_receive(0x00000000) 12C_RX 


E E A E a ind 


Reserved 


Type 


A | 
ea a a a 


Reserved i2c_rx 
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Type RW 


i2c_receive 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


dl | a 
SS i ee T 


6.36.5.2.78 12C_TX 
0x00000910 i2c_tx(0x00000000) 12C_TX 


Raa ic MC Leal call (sl lc a 


Reserved 


Type 


Ps ia ec Co a i We a 
Mw o 


Type RW 


i2c_tx 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


6.36.5.2.79 I2C_STATUS 
0x00000914 i2c_status(0x00000000) 12C_STATUS 


PASSARA 
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fifo_ | fifo_ 
Reserved tx 
af 


Bical PEE 


ZHP PEP EE EE 


fifo fifo_ i2c_ i2c_ 
i) 
i2c_status fifo_addr_w fifo_addr_r full ni bus 
in 


ka 


i2c_status 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a a a aE E 
Sa L a 
Lan Ll lh SN hese 


Ke ae [16] fifo almost empty base empty 
threshold 


feet _ status ES aN ye | [a i work status Pere | 


boise addr_w AX 9] LAR a L i2c feces write point 


fifo_full ea i2c fifo full status 


i2c_int [2] RW NA I2c interrupt status : 
1 :write or read operation finished 
interrupt. 
0: no interrupt. 
Write or read interrupt when whole 
write or read operation complete . The 
interrupt is set by hardware. The flag 
must be cleared by software. In order 
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to clear the flag bit, "O" must be 
writeten to this bit. Writing a '1' to 
"j2c_int" bit does not change value of 
the "i2c_int". 


i2c_rx_ack [1] RW NA i2c received acknowledge value.The 
value is set by hardware. The flag must 
be cleared by software. In order to 
clear the flag bit, "0" must be writeten 
to this bit. Writing a '1' to "i2c_rx_ack" 
bit does not change value of the 
"i2c_rx_ack". 

Pes EEE 


6.36.5.2.80 I2C_HSMODE_CFG 


0x00000918 i2c_hs_mode_cfg(0x00000000) 12C_HSMODE_CFG 
(ee (ie Esa (ca Moe (cl a La 


Reserved HS_dividor1 


Type 


fe re eC ee 


HS_dividorO hs_mode 


i2c_hs_mode_cfg 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


HS | pe ksal 16] HS mode dividor for auto reload to 
adjust clock divide factor map to 
i2c_dividor0[23:16] 

HS_dividorO [15: 8] RW HS mode dividor for auto reload to 
adjust clock divide factor map to 
i2c_dividorO[15:8] 


eg E a E 
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6.36.5.2.81 ADDR_DVDO 


0x00000920 i2c_dividor0(0x00000000) ADDR_DVDO 
ba he Pee al (eli es i ac De 


i2c_high_dvdO 


Type 


a ee FEF Oe a HF 


i2c_low_dvdO 


i2c_dividorO 


Field Name Type sa pe Reset Description 
Value 


i2c | dvdO [31: Pe clock oe phase dividor[15:0],default 
oe Ox3D 


nan [15: Hi me fe clock low phase dividor[15:0],default is 
Ox3D 


6.36.5.2.82 ADDR_DVD1 
0x00000924 i2c_dividor1(0x00000000) ADDR_DVD1 


Sa ec fica ec) a a (Uc 


i2c_high_dvd1 


Type 


es (Sa eb i a Ul a (ie Fa 


i2c_low_dvd1 


i2c_dividor1 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


i2c a dvd1 W =| aE: el phase dividor [25:16], 


default i el 0x0 


oaa [15: hae ae low phase dividor [25:16], 
default is 0x0 


6.36.5.2.83 ADDR_STAO_DVD 
0x00000928 i2c_sta_dividor(0x00000080) ADDR_STAO_DVD 


fsa ie il LD cal sacl el Ei Cc a 


Reserved i2c_stao 


Type 


a(t sk lS [Pt sl UH el 


i2c_stao 


i2c_sta_dividor 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ce eee a C 


as _stao [25: beet a tHD:STA/ tSU STO ae ee counter 
num, default is 0x80 


6.36.5.2.84 ADDR_RST 
0x0000092C i2c_rst(0x00000000) ADDR_RST 


al cecil cl sl al al El ia E 


Reserved 


Type 


Cie a ic Dc Ec Ue Da a 
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fia a E 


Ea 


i2c_rst 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


6.36.5.2.85 ADI_VERSION 
0x00000000 ADI_VERSION (0x00000300) ADI_VERSION 


ai isc e al i a i a ea 


reserved 


Type 


Meee eeeeeeeeee 
ee ee ee 


re... y _version 


ee 


Field Name Type Reset Description 
Value 


i | eel 16] a rs 


[15: Maea —— 0x300 a as register indicates the version of this IP 


6.36.6 Synchronizer implementation 
FIFO sync 


Adi write channl fifo :Txf fifo and rxf read and write clk is the same clock : adi_clk; 
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SC7731E Device Specification 
Txf FIFO ctrl width : 34bit, txf FIFO ctrl depth:8; 


fifo_af_w 


Rd_rpt/wr_rpt 
APB bus 


fifo_ae_w 


txf_realfull 


txf_realempty_r 


Adi evnt channl fifo :Txf fifo and rxf read and write clk is the same clock : adi_clk; 
Rxf FIFO ctrl width : 1bit, rxf FIFO ctrl depth:4; 


Wr_rpt/rd_rpt 


fifo_af_r 


fifo_ae_r 
Evnt_signal 


rxf_realfull_w 


rxf_realempty_r 


| 


6.36.7 Application Notes 


6.36.7.1 Programming Model 


ADI module include i2c and adi top; when module is selected as 12C , ip will 


work as i2c, please reference I2C Design Specification r8p0; when module is 
configured as ADI module, ip will work as adi; 
6.36.7.1.1 100K mode program examples 
I2c_ clk :26M 


1. Configure i2c device address by i2c_addr_cfg; 


2. Configure i2c low/high phase and setup/hold time by addr_dvd and 
addr_sta_dvd; 


3. Configure i2c send or receive data count; 
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4. write i2c send data to fifo for i2c data sending operation by write i2c_tx 


register; 


5. i2c_ctl to read or write by configure i2c_ctl[3] , enable i2c and other 


options by i2c_ctl register , i2c transmit start; 
for example,start 100k i2c writer operation: 
i2c_addr_cfg =0x80; 
i2c_count =0x10; 
write data to i2c_tx register; 
i2c_addr_dvd0O =0x003D003D; 


i2c_ctl =0x00088007; 


6.36.7.1.2 400K mode program examples 
I2c_clk :48M 


1. Configure i2c device address by i2c_addr_cfg; 


2. Configure i2c low/high phase and setup/hold time by addr_dvd and 
addr_sta_dvd; 


3. Configure i2c send or receive data count; 


4. write i2c send data to fifo for i2c data sending operation by write i2c_tx 


register; 


5. i2c_ctl to read or write by configure i2c_ctl[3] , enable i2c and other 


options by i2c_ctl register , start i2c transmit; 
for example,start 100k i2c write operation: 
i2c_addr_cfg =0x80; 
i2c_count =0x10; 


write data to i2c_tx register; 
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i2c_addr_dvd0O =0x00100028; 


i2c_ctl =0x00088007; 


6.36.7.1.3 HS mode program examples 
I2c_clk :153.6M 


1. Configure i2c device address by i2c_addr_cfg; 


2. Configure i2c low/high phase and setup/hold time by addr_dvd and 
addr_sta_dvd; 


3. Configure i2c send or receive data count; 
4. use i2c high speed mode, need configure i2c_HSMODE_CFG; 


5. write i2c send data to fifo for i2c data sending operation by write i2c_tx 


register; 


6. i2c_ctl to read or write by configure i2c_ctl[3] , enable i2c and other 


options by i2c_ctl register , i2c transmit start; 
for example,start 100k i2c writer operation: 
i2c_addr_cfg =0x80; 
i2c_count =0x10; 
write data to i2c_tx register; 
i2c_hsmode_cfg=0x000a0209; 
i2c_addr_dvd0O =0x00400078; 


i2c_ctl =Ox000d84 1f; 


6.36.7.2 Programming Notes 


> When change 12C control register configuration , SW should ensure: 
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d. tx_fifo is real empty at first 
e. Then, rx_fifo is real empty 


f. Change 12C control register 


> When ADITOP is adit+i2c mode: 
All channel address [16:10] is i2c device address. address [9:2] is i2c register 
address; 


6.37 Thermal Controller 


Base Addr Range Addr Map Description 


0x402F_0000 ~ 0x402F_FFFF THM Controller (64KB - Protected) 


6.37.1 Overview 


Temperature measurement 

Configurable cold/hot temperature monitor and send interrupt 

Configurable Overheat auto alarm logic 

Configurable temperature low/high remind mechanism. (In normal temperature 
region) 

Temperature read by software 


6.37.2 Features 


Controller work in 32KHz RTC clock or 250KHz domain. 

Configurable detect temperature 

Configurable monitor temperature mode. (1, 2, 4, 8, 16 sampling average ) Default 1 
sample. 

Configurable temperature sample interval time. 

Sensor controller parameter such as temperature threshold, monitor parameter can 
change at any time. After changes the configuration, Sensor controller should start to 
work in new parameter. 

Each sensor’s interrupt even can enable or disable individually. 

Verihot even can cause an interrupt or directly send verihot alarm to top level ASIC 
logic. 


6.37.3 Signal Description 


Table 6-144 Digital Interface 


Signal Name 1/0 Description 
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6.37.4 Function Description 


6.37.4.1 
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clk_thm 


Digital Logic work clock, 32KHz or 250KHz. 


rst_thm_n 


Reset thm top 


clk_overheat 


overheat clock, which is always on when chip is reset by overheat 
alarm; 32KHz RTC clock. 


thm_overheat_alarm 


overheat alarm to system 


thm_int 


thermal interrupt to system 


rst_overheat_n 


overheat reset 


sensor_thm_pd 


sensor power enable, active low. 


sensor_cali_en 


calibration enable of analog thermal 


sensor_itune[3:0] 


analog thermal control information 


sensor_reserved[15:0] 


analog thermal control information 


sensor_thm_hyst 


hysteresis control 


sensor_thm_run 


control analog thermal, active high 


sensor_thm_dvalid 


data valid from analog thermal 


sensor_thm_dat[7:0] 


temperature data from analog thermal 


PCLK APB clk 
PRESETn APB reset 
PADDR[31:0] APB address 
PSEL APB Pselect 
PENABLE APB Penable 
PWRITE APB write 
PWDATA[31:0] APB write data 


PRDATA[31:0] 


APB read data 


PREADY 


APB pready 


THM work status 
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Figure 6-180 THM Status and temperature threshold 


The figure 1.1 show the THM module’s different status under temperature threshold. And also show 
the status change in different temperature. Each sensor of THM can work individually. The THM 
sensor controller can set 6 temperature thresholds. The thresholds have different meaning for THM to 

detect. 
Cold: When temperature lower than this threshold. THM can report cold low even. If cold interrupt 
enable. Send interrupt to system. 
Low offset: When temperature lower than this threshold and higher than cold threshold. THM can 
report low offset even. If low offset interrupt enable. Send interrupt to system. 

High offset: When temperature higher than high offset threshold and lower than hot threshold. THM 
sensor controller can report high offset even. If high offset interrupt enable. Send an interrupt to 
system. 

Hot and hot to normal: When temperature higher than hot threshold. THM controller should enter hot 
status. And can send hot interrupt to system. At this status, if temperature drop. Only when the 
temperature is lower than hot to normal threshold. THM will exit hot status and come to normal status. 

Overheat: When temperature higher than overheat threshold. It means the temperature is higher than 

a danger level for the Chip. THM sensor can send a overheat alarm to system. And the Soc system 
can reset the chip. At the same time, the THM overheat status will save in register and this domain do 
not been reset. 
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6.37.4.2 The temperature detect of THM 


Sensor_det_valid 


Det_peri_cnt 


Det_even_plus 


Sensor_mon_valid 


Sensor_mon_cnt 


Sensor_mon_rdy_plus 


Sensor_sem_run 


Sensor_samp_cnt 0 1 0 


Sensor_samp_rdy_plus 


Figure 6-181 THM temperature detection 


Figure 1.2 show the detect temperature sequence of THM. 


Det_peri_cnt is a 20bit counter work in clk_thm clock domain. In temperature detect 
valid period. When it count the cycles equal to pre set cycles. THM will enter the 


temperature sample valid period. 


THM controller can work in 5 modes. They are sample one time. Or 2/4/8/16 
calculates average value. It depend on the setting of sensor’s mon_thm_mode. If the 
mon_thm_mode setting is not simple for 1 time. The sensor_mon_cnt will be used to 


calculate the period between 2 simple cycles. 


6.37.4.3 Clock Domain 
Totally three clocks input to THM module. 


e = 32KHz/250KHz clock is thm controller working clock. 
e = 32KHz clock for clk_overheat. 
e APB clock for thm interface and registers. 


6.37.5 Control Registers 
Base address: 0x402F0000 


Base address(Set Reg): 0x402F1000 
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Base address(Clear Reg): 0x402F2000 


me ao 
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6.37.5.1 THM_CTL 


0x00000000 thm control information(0x00000000) THM_CTL 


pica ea cl cK calc a ac 


Reserved 


Type 


Ba a Ba Bd E 


7 T rf_t 
a = 7 _ rf_t 
Reserved A R = = ; 


thm control information 


Field Name Type | Set/Clear | Reset Description 
Value 
j a 
8 


thm_soft_reset_overheat_st | [7] NA SW reset status in clk_overheat 
domain. 
1: SW reset is active in 
clk_overheat domain. 
0: SW reset is invalid in 
clk_overheat domain. 


thm_soft_reset_thm_st NA SW reset status in clk_thm domain. 
1: SW reset is active in clk_thm 
domain. 
0: SW reset is invalid in clk_thm 
domain. 


thm_set_rdy_st [5] NA Load configuration process status. 
0: Load configuration process is 
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done, SW can write 
rf_thm_set_rdy. 


1: Load configuration process is on- 
going, SW can not write 
rf_thm_set_rdy. 


rf_thm_set_rdy WC After configure all registers, set it 
to 1 to load the configuration. 
Read thm_set_rdy_st to check 
thm_set_rdy_st is O before writing 
rf_thm_set_rdy. 


rf_thm_soft_reset software reset of sensor, high 
active. 


Read thm_soft_reset_thm_st and 


thm_soft_reset_overheat_st to 

check soft reset status in clk_thm 
domain and clk_overheat domain 
before writing rf_thm_soft_reset. 


rf_thm_unnormal_int_mode 1: Each detect valid will send a 
interrupt if in unmoral status. 


0: Only change status to a unmoral 
status THM will send interrupt 


rf_thm_mon_en [1] RW Sensor monitor enable. Only this 
bit set to 1 and then 
rf_thm_set_rdy write a 1 can start 
a sensor 


men UE EE 


6.37.5.2 THM_INT_CTRL 


0x00000004 thm interrupt enable(0x00000000) THM_INT_CTRL 


ee ea ee ee ee ea eee 


Reserved 


Type 


ee ee eee 


= T 
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TelmlmlmlmlmlmlllCUR UA OC MOC MC MU HL 


thm interrupt enable 


Field Name Type | Set/Clear | Reset Description 
Value 
reserved (31: NA 
10] 

rf_thm_overheat_en RW | NA Sensor overheat alarm enable. 
Only this bit set to 1. Sensor's 
overheat alarm can send to 
system 

rf_thm_int_en RW | NA Sensor interrupt enable. Only 
this bit set to 1. Sensor's 
interrupt can send to system 

rf_thm_overheat_alarm_en [7] RW | NA Sensor overheat alarm enable. It 
must set to 1 when use 
overheat alarm. 

rf_thm_det_temper_rdy_int_en RW |NA Sensor detect temperature 
ready interrupt enable. 1 valid 

rf_thm_overheat_int_en [5] RW |NA Sensor overheat int enable. 1 
valid. Sensor also can send 
interrupt in overheat status 

rf_thm_hot_int_en W w NA eo Sensor hot int enable. 1 valid 

rf_thm_hot2nor_int_en edt fa | Sensor hot2normal int enable. 1 
valid 


rf_thm_highoff_int_en ae hla E Sensor high offset int enable. 1 
valid 

rf_thm_lowoff_int_en AA | Sensor low offset int enable. 1 
valid 


rf_thm_cold_int_en ee ae Sensor cold int enable. 1 valid 


6.37.5.3  THM_INT_STS 


0x00000008 thm interrupt status(0x00000000) THM_INT_STS 


ee Ciel ica Dl ie We ic ae hn 


Reserved 


e 
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Basia ied 


“ T 


s 
Mi ll i El af a, 


thm interrupt status 


Field Name Type | Set/Clear | Reset Description 
Value 
j E TPE SSS 
9 


thm_int_sts aa Se e thermal interrupt status 
thm_overheat_alarm_sts ee eae le | thermal overheat alarm status 


eee ey Sl ecm 
interrupt status 

ee 
ze ocd all bc il need 
bac ol il lI inches 
bss 7, lll lal lcm 
ee rer 
bai Al ll cM Gh 


6.37.5.4 | THM_INT_RAW_STS 


0x0000000C thm interrupt raw status(0x00000000) THM_INT_RAW_STS 


Pa i FD ical (ia Ua eal 


Reserved 


Type 
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g k 


E S 


thm interrupt raw status 


Field Name Type | Set/Clear | Reset Description 
reserved (31: NA 
rr ee 
ee EES eee 
status 


thm_det_temper_rdy_int_raw_sts NA Sensor detect temperature 
ready interrupt raw status 

thm_overheat_int_raw_sts a. Cel e Sensor overheat int raw status 

thm_hot_int_raw_sts eee e Sensor hot int raw status 


thm_hot2nor_int_raw_sts [3] NA Sensor hot 2 normal int raw 
status 

thm_highoff_int_raw_sts [2] NA Sensor high offset int raw 
status 


thm_lowoff_int_raw_sts [1] NA Sensor low offset int raw 
status 
thm_cold_int_raw_sts eee ee ie | Sensor cold int raw status 


6.37.5.5 THM_DETECT_PERIOD_L16B 


0x00000010 thm detect period low 16bit(0x00000800) THM_DETECT_PERIOD_L16B 
Pea Ecce Pale ae ell nee 


Reserved 


Type 
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fb Ea a a PF aD 


rf_thm_det_period_| 


i 


thm detect period low 16bit 


Field Name Type | Set/Clear | Reset Description 
Value 


ae is | 
mene fae 


rf_thm_det_period_| | [15: | | a period of two valid detect 
temperature action. Low 16 bits. Use 
32K or 250K clock to calculate 


6.37.5.6 THM_DETECT_PERIOD_H4B 


0x00000014 thm detect period high 4bit(0x00000000) THM_DETECT_PERIOD_H4B 
(a a fe sa ca (Wi is ea 


Reserved 


Type 


A EK Pe Te Ll ES E 


a | Reserved rf_thm_det_period_h 


thm detect period high 4bit 


Field Name Type | Set/Clear | Reset Description 
Value 


ee fe a 


i mm a Abit of detect period 
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6.37.5.7 THM_INT_CLR 


0x00000018 thm interrupt clear(0x00000000) THM_INT_CLR 


isi) cll cM iceland 


Reserved 


Type 


I E EEEE 


A T 


thm interrupt clear 


Field Name Type | Set/Clear | Reset Description 
Value 
a PFE Ei 
9 


thm_overheat_alarm_clr_st NA Sensor overheat alarm clear 
process status. 
0: Sensor overheat alarm clear 
process is done, SW can write 
rf_thm_overheat_alarm_clr. 
1: Sensor overheat alarm clear 
process is on-going, SW can not 
write 
rf_thm_overheat_alarm_clr. 


rf_thm_overheat_alarm_clr a ae Sensor overheat alarm clear 


rf_ thm_det_temper_rdy_int_clr WC |NA Sensor detect temperature 
ready interrupt clear 

rf_thm_overheat_int_clr Pipe ieee ie ot Sensor overheat int clear 

rf_thm_hot_int_clr Peete i | Sensor hot int clear 
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rf_thm_hot2nor_int_clr a a Sensor hot 2 normal int clear 
rf_thm_highoff_int_clr Ce a a Sensor high offset int clear 


rf_thm_lowoff_int_clr pe We Al Sensor low offset int clear 
rf_thm_cold_int_clr ee a ae Sensor cold int clear 


6.37.5.8  THM_INT_CNTO 


0x0000001C thm int count(0x00000000) THM_INT_CNTO 


bi [i (a Fs Lac a lal 


Reserved 


Type 


Tt i=in. o Bie 


thm int count 


Field Name Type | Set/Clear | Reset Description 
Value 
reserved (31: NA 
12] 
thm_overheat_alarm_cnt | [11: NA Sensor overheat alarm cnt. Reload 
8] parameter or sensor reset will clear 
this register 
thm_overheat_int_cnt [7:4] NA Sensor overheat int cnt. Reload 
parameter or softreset will clear this 
register 
thm_hot_int_cnt [3:0] NA Sensor hot int cnt. Reload parameter 
or softreset will clear this register 


6.37.5.9 THM_INT_CNT1 


0x00000020 thm int count(0x00000000) THM_INT_CNT1 


B i el ae i ee ie eed 
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aaa! ia 


Type 


(aia d in 


thm int count 


Field Name Type | Set/Clear | Reset Description 
Value 
reserved (31: NA 
16] 
thm_hot2nor_int_cnt | [15: NA Sensor hot2normal int cnt. Reload 
12] parameter or sensor reset will clear 
this register 
thm_highoff_int_cnt | [11:8] NA Sensor high offset int cnt. Reload 
parameter or sensor reset will clear 
this register 
thm_lowoff_int_cnt [7: 4] NA Sensor low offset int cnt. Reload 
parameter or softreset will clear this 
register 
thm_cold_int_cnt [3: 0] NA Sensor cold int cnt. Reload parameter 
or softreset will clear this register 


6.37.5.10 THM_OVERHEAT_HOT_THRES 


0x00000024 thm overheat and hot threshold(0x00007864) a TOT THRE 


fa cl ial a eal cil esl ei nl aa 


Reserved 


Type 


SS fe ee ee ee oa ee 
os Severn ine Sete od 
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thm overheat and hot threshold 


Field Name Type | Set/Clear | Reset Description 
Value 


C i | 
een Yt 


rf_thm_overheat_threshold efter sensor a threshold 
s 

rf_thm_hot_threshold Sensor hot threshold 
0] 


6.37.5.11 THM_HOT2NOR_HIGH_THRES 


thm hot2normal and high offset THM ee HIGH_THRE 
(is ccc a a A AA 


Reserved 


Type 


A Fs (el ica T A Un A 


rf_thm_hot2nor_threshold rf_thm_highoff_threshold 


thm hot2normal and high offset threshold 


Field Name Type | Set/Clear | Reset Description 
Value 


i [31: 
it 


ae a sensor Fe 
3) 
rf_thm_highoff_threshold | [7:0] Sensor high offset threshold 
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6.37.5.12 THM_LOW_COLD_THRES 


0x0000002C thm low offset and cold threshold(0x00003010) THM_LOW_COLD_THRES 
aa ica (Vcc ea ice [a [a Pe 


Reserved 


Type 


EB ee ee oo ee a 
a a OR” 


Type 


thm low offset and cold threshold 


Field Name Type | Set/Clear | Reset Description 
Value 
reserved (31: NA 
16] 


rf_thm_lowoff_threshold sensor low offset threshold 
8] 
rf_thm_cold_threshold [7: 0] Sensor cold threshold 


6.37.5.13 THM_MON_PERIOD 


0x00000030 thm monitor period(0x00000100) THM_MON_PERIOD 


PsA fies a el Ua Ue a 


Reserved 


Type 


Bo ee Fe Dice cl i (Ec Oe A 


rf_thm_mon_period 


Type 
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thm monitor period 


Field Name Type | Set/Clear | Reset Description 
Value 


reserved (31: NA 
16] 
fae ate ii 


6.37.5.14 THM_MON_CTRL 


0x00000034 thm monitor control(0x00000000) THM_MON_CTRL 


ie ea Fc (ia el Le Le Bec a Ce IE 


Reserved 


Type 


ec i ie el) al a A 


| o 


ka 


thm monitor control 


Field Name Type | Set/Clear | Reset Description 
Value 
reserved (31: NA 
4] 


rf_thm_mon_mode [3:1] | RW NA 0: sample once to monitor 
temperature of sensor. 
1: sample 2 times and calculate 
average value 
2: sample 4 times and calculate 
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average value 


3: sample 8 times and calculate 


average value 


0: do not sub the max and min value 
in none 0 mon mode. 


1: sub the max and min value in 
none 0 mon mode 


6.37.5.15 THM_LAST_TEMPERATUREO 


0x00000038 thm last temperature0(0x00000000) THM_LAST_TEMPERATUREO 
[el [i a Fiscal el esl ie ele A 


Reserved 


Type 


Fs (si el Va [Ee a WR Hina 


Type 


thm last temperatureO 


Field Name Type | Set/Clear | Reset Description 
Value 


reserved [31: NA 
8] 
thm_last_temperatureO | [7: 0] e a] Last O temperature read 


6.37.5.16 THM_LAST_TEMPERATURE1 


0x0000003C thm last temperature1(0x00000000) THM_LAST_TEMPERATURE1 
fs ee Fi Fe Ea i i i UU ila 


Reserved 
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I el ee A A E 


Reserved thm_last_temperature1 


Type 


thm last temperature1 


Field Name Type | Set/Clear | Reset Description 
Value 


reserved (31: NA 
8] 
thm_last_temperature1 | [7: 0] E a, Last 1 temperature read 


6.37.5.17 THM_LAST_TEMPERATURE2 


0x00000040 thm last temperature2(0x00000000) THM_LAST_TEMPERATURE2 
Ab i e [cD Ue Ue aE Ta 


Reserved 


Type 


ER eee ei oe 


Type 


thm last temperature2 


Field Name Type | Set/Clear | Reset Description 
Value 


reserved (31: NA 
8] 


thm_last_temperature2 | [7: 0] m E e Last 2 temperature read 
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6.37.5.18 THM_LAST_TEMPERATURE3 


0x00000044 thm last temperature3(0x00000000) THM_LAST_TEMPERATURE3 
i i a Ke ea ine a (i ee 


Reserved 


Type 


ES en ei en i a 


Type 


thm last temperature3 


Field Name Type | Set/Clear | Reset Description 
Value 
reserved (31: NA 
8] 


thm_last_temperature3 | [7: 0] AA e Last 3 temperature read 


6.37.5.19 THM_INTERNAL_STS 


0x00000048 thm internal status(0x00000001) THM_INTERNAL_STS 


SES Ce fac Gee De Ka el a a a Ue 


Reserved 


Type 


[cat i (Ua i A A 
k O ee eee 


Type 


thm internal status 
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Field Name Type | Set/Clear | Reset Description 
Value 
reserved (31: 
i 


thm_temper_rdy | [10: 7] Means Pe lastO to last3 temperature 
read ready 

thm_cur_st NA Ox1 For debug used. Record the current 
status of THM 


6.37.5.20 THM_ANALOG_CTRL 


0x0000004C thm analog control information(0x00000000) THM_ANALOG_CTRL 
Een eee 


Reserved 


Type 


I cl Cee a Fn We 


Jo~ o o 


ka ka 


thm analog control information 


Field Name Type | Set/Clear | Reset Description 
Value 


o [Pes | 5] 


ca a R L oe tae o 


rf_thm_cali_en RW 0: calibration mode Laide 
1: enable calibration mode 


6.37.5.21 THM_ANALOG_CTRL1 


0x00000050 thm analog control information(0x00000000) THM_ANALOG_CTRL1 
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Ea a a A ei 


Reserved 


Type 


rf_thm_reserved 


PR Ct sl ce [Fea a He Hea 


thm analog control information 


Field Name Type | Set/Clear | Reset Description 
Value 


ake | it 
ment fie 
rf thm_reserved | [15:0] | RW ae bit of THM, used for offset 
cancellation 


6.37.6 Application Note 


The THM works in 32K/250KHz clock domain. The software read/write registers through APB Bus. 
Configure steps: 


1) Set sensor work parameter. 
2) Read thm_set_ready_st; if it is 0, set rf_thm_set_ready and rf_thm_mon_en to 1. 
3) Setrf_thm_en to 1. 
Then THM sensor controller will load the setting of sensor and begin to detect the temperature 


under setting. 
Use rf._thm_soft_reset to execute soft reset steps: 


1) Set rf_soft_reset to 1 to active soft reset. 

2) Read THM_CTL register, check thm_soft_reset_thm_st and thm_soft_reset_overheat_st are 

both 1. 

) Set rf_soft_reset to 0 to invalid soft reset. 

4) Read THM_CTL register, check thm_soft_reset_thm_st and thm_soft_reset_overheat_st are 
both 0. 

When use rf_thm_overheat_alarm_clr to clear thm_overheat_alarm_raw_sts: 


1) Read thm_overheat_alarm_clr_st, check it is 0 
2) Write rf_thm_overheat_alarm_clr to 1. 
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Module Name IP Version Notes 
DMA Controller dma_amst r5p0 v09 

MCU Intertupt Controller intc rlp0 

AXI Performance Bus Monitor busmon r5p3 v09 

General Purpose Timer tmr r4p0 v09 

Watchdog Timer wdg16 r2p0 

System Timer syst r2p0 

System Timer - FRT sys_frt rlp0 v09 

Spinlock spinlock r3p1 

USB OTG usb2 r2p1 v091 

CE ce_lite r2p0 v092 

UART uart r8p0 v09 

SPI_HS spi_hs r1p0 v094 

SPI spi r8p0 v092 

IIS iis r6p1 v09 

I2C i2c r8p0 v091 

Keypad kpd r4p0 

PWM SOC IP 
GPIO SOC IP 
EIC eic r3p0 

SIM Card sim r7p1 v091 

EMMC/SDIOO Host emmc r10p0 v095 

NANDC Controller nandc r6p0 v094 

Normal Efuse Controller efuse r6p0 v092 

Analog-Digital Interface adi r3p0 v091 

Thermal Controller thm r2p0 v092 
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7 Audio Subsystem 


7.1 Overview 
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Figure 7-1 Audio subsystem architecture 


The device is a flexible, low-power, low-voltage, high quality stereo audio codec, which containing a 
stereo Analog to Digital Converter (ADC), a stereo Digital to Analog Converter (DAC) and additional 
analog circuitry: 


@ Anextensive power-management unit to generate supply voltages required by the device, which 
contain with an internal programmable LDO to generate all required internal reference voltages, two 
separate programmable MICBIAS 

@ The RX path covers operations from 8-kHz to 48-kHz mono recording, and contains 
programmable input channel configurations covering differential setups, as well as floating or mixing 
input signals. It also includes a digitally controlled stereo microphone preamplifier 

@ The device can cover operations from 8-kHz mono voice playback to audio stereo 48-kHz DAC 
playback 

@ The playback path offers signal-processing blocks for filtering and effects, and supports flexible 
mixing of DAC and analog input signals as well as programmable volume controls. 

@ The playback path has four output drivers to support 320 stereo single-ended headphone, 320 
differential receivers, and 8Q differential speaker. These four output drivers can be programmable 
independently. 

@ The PA is Class-AB mode and Class-D mode optional. 

@ Extensive Register based control of power, input/output channel configuration, gains, effects, 
pin-multiplexing, and clocks is included, allowing the device to be precisely targeted to its application. 
@ Programmable sampling frequency Fs for ADC: 8/12/16/20/24/28/32/36/40/44/48/52 kHz 

@ Programmable sampling frequency Fs for DAC: 8/9.6/11.025/12/16/22.05/24/32/44.1/48/96 
kHz 

The voice band control (VBC) interface communicates with software or DMA, and this block contains 
ping-pong buffers for each channel, control registers for the entire audio subsystem, APB bus for AP 
or CP access, interrupt control and DMA interface control logic. 
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Except the VBC interface, all the other parts of the system together constitute the audio codec. Main 
clock (MCLK) and global reset of audio codec are generated from top-level clock and reset 
management logic. 


Three groups of 12S serial interface connect ADC/DAC of the audio codec with the VBC interface, two 
groups are for ADC channels, and the other is for DAC channels. The VBC interface is always the slave, 
while the audio codec part is the master. 


7.2 Audio Codec 


7.2.1 Introduction 


7.2.1.1 Features 
© +1.85V (from DCDC) power supply for the digital part, from VBAT power supply for the analog 


Two separate channels for TX and RX path, with separate power down modes 
@ Three differential microphone inputs 

@ Four audio output drivers 

E stereo 320 single-ended headphone drivers 

a 320 differential receiver drivers 

a Class-AB mode and Class-D mode optional Power Amplifier (PA) 
© Reduction of audible glitches systems 

E Pop reduction system 

a Soft mute mode 

© Output short circuit protection 

@ Battery over voltage protection circuit with auto recovery 

@® Over temperature detection circuit 

@ Reduce EMI radiation mode in Class-D mode PA 

© Integrated ear jack detection 


7.2.1.2 Applications 

© Portable Navigation Devices (PND) 

@ Portable Media Players (PMP) (MP3) 

@® Communication (Mobile Handsets) 

© Portable Computing 

@ Home theater systems (DVD player & recorders, Set-top boxes) 

@ Automotive audio systems 

7.2.1.3 Performances 

@ Stereo Audio RX path (separate two ADC) 

| Signal-to-Noise Ratio (SNR): 90dB A-Weighted 

| Total Harmonic Distortion (THD): -85dB 

| Power Supply Rejection Ratio (PSRR): 70dB@1kHz 

@ Stereo Audio TX path (separate two DAC) 

E SNR: 96dB A-Weighted 

E THD: 70dB 

E PSRR: 60dB@1kHz 

@ Audio input Programmable Gain Amplifier (PGA) typical performance 

E Two independently MUX for three channels differential microphone inputs 
E 8 steps input PGA, gain range from OdB to +36dB (3-bit programmable 


gain,0/3/6/12/18/24/30/36dB) 
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@ Audio output drivers’ typical performance 

E Headphone/Earphone driver 

E Gain range: -18dB to +0dB with 3dB steps (4-bit programmable gain) 
E Output power: 25mW@+#1.8V on 320hm load 

| SNR: 96dB 

| THD+N: 0.03% 

| PSRR: 60dB 

a Cross talk: 75dB 

| Turn on/off pop noise: ImV/1mV 

E Receiver/Earpiece driver 

E Gain range: -18dB to +6dB with 3dB steps (4-bit programmable gain) 
E Output power: 50mW@+1.8V on 320hm load 

E SNR: 100dB 

| THD+N: 0.03% 

is] PSRR: 60dB 

a PA driver 

| Class-D mode gain level is 0/1.5/3dB, Class-AB mode gain level is -3/0/1.16dB (3-bit 
programmable gain) 

E Output power: 800mW@4.2V on 80 load in Class-D mode, 600mW@4.2V on 80 load 
in Class-AB mode 

E SNR: 90dB 

a THD: 0.5% 

| PSRR: 80dB 

@ Current consumption 

a Headset Call Mode Current: 7mA 

E Headphone MP3 Mode Current: 5mA 

© ESD/EOS 

E Headset Microphone 15kV ESD (with 1kohm resistor series in input path) 
E Headset Microphone DC 9V (with 1kohm resistor series in input path) 

E Headphone/Earphone 22V surge (with 6.80hm resistor series in output path) 
e Main clock: 26MHz 


7.2.2 Electrical specifications 


7.2.2.1 Absolute Maximum Ratings 


Over operating free-air temperature range unless otherwise noted (1). 


Table 7-1 Absolute Maximum Ratings 


w o e 


| eT 
m a a 
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VBATAUD — AGNDVEB or VSS or 
VSSPA 


AVDDVB - AGNDVB or VSS or 
VSSPA 


VBATPA - AGNDVB or VSS or 
VSSPA 


VBATAUD or VBATPA - -0.3 to 2 
AVDDVB 


ame a 2 
ee 
inte A 
Ss ee 
ee a 
aia =a i 


Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the 
oe These are just stress ratings, and functional operation of the device at these or any other conditions 
beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute- 
maximum-rated conditions for extended periods may affect device reliability. 


7.2.2.2 Recommended Operating Conditions 
AGND_VB=AMP_VCOM=OV, all voltages are measured with respect to ground AGND_VB. 


Table 7-2 Recommended Operating Conditions 


PARAMETER SYMBOL 


Operating free-air temperature TA 


Junction temperature TJ 


VBATAUD, 
VBAT power supply (1) VBATPA 


Analog power supply (2)(3) AVDD_VB 


Digital power supply VDD18 


MCLK frequency CLK26M 


RTC clock frequency CLK32K 
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(1) For SC2720 connected with BB chip, VBAT_PA=VBAT_AUD 

(2) Note that AGND_VB, VSS_PA, VSS have to be connected to the PCB ground. 
(3) Assuming a 20-mVpp ripple on analog power supplies (200 kHz sine wave). 
7.2.2.3 Electrical Characteristics 


7.2.2.3.1 RX Channel 


Measurement conditions: 


At T = 25°C, VBAT_AUD = VBAT_PA = 4.2 V, AVDD_ VB = 3.3 V, VDD28 = 2.8 V, VDD18 = 1.85 V input sine 
wave with a frequency of 1kHz, Fmclk = 26MHz, Fs = 48-kHz, 24-bit audio data, measurement bandwidth 
20Hz — 20kHz, unless otherwise specified. 


Table 7-3 Electrical Characteristics - RX Channel Analog Part 


PARAMETER CONDITIONS 


Full-scale input signal, O dB gain 
differential inputs (1) 


24 dB gain 


SNR, mic inputs (2)(3) O dB gain 


24 dB gain 


36 dB gain 


Dynamic range, mic inputs | O dB gain 


(3)(4) 


24 dB gain 


THD, mic inputs (3)(5) OdB gain 


PSRR, differential input (6) | 20Hz~2kHz 


Channel separation, mic O dB gain 
inputs (7) 


Gain range 


Gain step 


Gain error 


Input resistance, all inputs | O dB gain 


Includes 10pF for ESD, 
bonding and package pins 
Input capacitance capacitances 


Input bypass 


capacitor 


(1) The Full Scale input voltage scales with AVDD_VB, equals to 1.5*AVDD_VB (Typ.) 
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(2) Ratio of rms output level with 1-kHz full-scale sine wave input, to the rms output level with the input short 
circuited, measured A weighted over a 20-Hz to 20-kHz bandwidth using an audio analyzer. 
(3) All performance measurements done with 20-kHz low-pass filter and, where noted, A-weighted filter. Failure to 


use such a filter may result in higher THD+N and lower SNR and dynamic range readings than shown in the Electrical 
Characteristics. The low-pass filter removes out-of-band noise, which, although not audible, may affect dynamic 
specification values. 

(4) Ratio of rms output level with 1-kHz FS-60dB sine wave input, to the rms output level with the input short circuited, 
with 60dB added to compensate the small input signal, measured A weighted over a 20-Hz to 20-kHz bandwidth using an 
audio analyzer. 


(5) Ratio of rms output level with 1-kHz FS-1dB sine wave input. The ratio of the rms sum of the 9 first harmonics 
within the measurement bandwidth 20-Hz to 20-kHz using an audio analyzer to the rms value of the signal. 

(6) 1 kHz 100 mVpp sine wave is applied to the AVDD_VB with data input equal to 0. 

(7) Channel separation for any input connected to the ADC left channel and any other input connected to the ADC 


right channel. Add 1-kHz full-scale sine wave input to the ADC left(right) channel, right(left) channel input short, the ratio of 
the rms output level of the right(left) channel to the left(right) channel. 


Measurement conditions: 


At T = 25°C, VBAT_AUD = VBAT_PA = 4.2 V, AVDD_VB = 3.3 V, VDD18 = 1.85V, VDD28 = 2.8 V, input sine 
wave with a frequency of 1kHz, Fmclk = 26MHz, Fs = 48-kHz, 24-bit audio data, measurement bandwidth 
20Hz — 20kHz, unless otherwise specified. 


Table 7-4 Electrical Characteristics — Micbias Part 
PARAMETER CONDITIONS 
Programmable 


settings, 1 kQ 
load 


Bias voltage 


Current sourcing 


Power supply rejection ratio 


7.2.2.3.2 TX Channel 
Measurement conditions: 
At T = 25°C, VBAT_AUD = VBAT_PA = 4.2 V, AVDD_VB = 3.3 V, VDD18 = 1.85 V, input sine wave with a 


frequency of 1kHz, Fmclk = 26MHz, Fs = 48kHz, 24-bit audio data, measurement bandwidth 20Hz — 20kHz, 
unless otherwise specified. 


Table 7-5 Electrical Characteristics - TX Channel Analog Part 


PARAMETER CONDITIONS Sela aa Ma UNIT 
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Full-scale output voltage 


O dB gain, 320 load 


Full-scale output power 


O dB gain, 320 load 


SNR (1)(2) 


O dB gain 


Dynamic range (2)(3) 


O dB gain 


THD (2)(4) 


O dB gain @ 25mW 


PSRR (5) 


20Hz~2kHz 


Channel separation (6) 


Channel mismatch 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 


Full-scale output voltage 


O dB gain 


O dB gain, 320 load 


Full-scale output power 


O dB gain, 320 load 


SNR (1)(2) 


O dB gain 


Dynamic range (2)(3) 


O dB gain 


THD (2)(4) 


0 dB gain @ 50mW 


PSRR (5) 


20Hz~2kHz 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 


O dB gain 


AUDIO PA OUTPUTS (Class-AB Mode) 


Full-scale output voltage 


O dB gain, 89 load 


5 


6 


Vpp 
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Output power 


O dB gain, 89 load 
THD+N=0.1% 
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O dB gain, 80 load, 
THD+N=1% 


O dB gain, 80 load, 
THD+N=10% 


SNR (1)(2) 


O dB gain, 80 load, 
Po=200mW 


THD (2)(4) 


O dB gain, 80 load, 
Po=200mW 


Gain range 


Gain error 


Idle noise (7) 


Full-scale output voltage 


O dB gain, 80 load 


O dB gain, 89 load 


Output power 


O dB gain, 80 load 
THD+N=0.1% 


O dB gain, 80 load, 
THD+N=1% 


O dB gain, 80 load, 
THD+N=10% 


SNR (1)(2) 


O dB gain, 80 load, 
Po=300mW 


THD (2)(4) 


O dB gain, 80 load, 
Po=300mW 


Gain range 


Gain error 


Idle noise (7) 


O dB gain, 80 load 


(1) Ratio of rms output level with 1-kHz full-scale sine wave input, to the rms output level with the input short 
circuited, measured A weighted over a 20-Hz to 20-kHz bandwidth using an audio analyzer. 
(2) All performance measurements done with 20-kHz low-pass filter and, where noted, A-weighted filter. Failure to 


use such a filter may result in higher THD+N and lower SNR and dynamic range readings than shown in the Electrical 
Characteristics. The low-pass filter removes out-of-band noise, which, although not audible, may affect dynamic 


specification values. 


(3) A-weighted, 1kHz sine wave @ Full Scale —-40aB. The specified value is extrapolated by adding 40dB to the 


measured SNR. 


(4) Ratio of rms output level with 1-kHz FS-1dB sine wave input. The ratio of the rms sum of the 9 first harmonics 
within the measurement bandwidth 20-Hz to 20-kHz using an audio analyzer to the rms value of the signal. 
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(5) 1 kHz 100 mVpp sine wave is applied to the AVDDVB with data input equal to 0. 

(6) Add 1-kHz full-scale sine wave input to the DAC left(right) channel, and data O to the DAC right(left) channel, the 
ratio of the rms output level of the right(left) channel to the left(right) channel. 

(7) Measured A weighted rms value over a 20-Hz to 20-kHz bandwidth using an audio analyzer. 


7.2.2.3.3 Power consumption 


Measurement conditions: 


At T = 25°C, VBAT_AUD = VBAT_PA = 4.2 V, AVDD_ VB = 3.3 V, VDD18 = 1.85 V, VDD28 = 2.8 V, input sine 
wave with a frequency of 1 kHz, Fmclk = 26MHz, Fs = 48-kHz, 24-bit audio data, measurement bandwidth 
20 Hz — 20 kHz, unless otherwise specified. 


Table 7-6 Electrical Characteristics - Power consumption 


PARAMETER CONDITIONS 


Power down mode MCLK stopped 


active MCLK 


Call mode (1) (2) 


Stereo ADC channel record, 48 kHz (2) 


Music mode (2)(3) 


Stereo line in to headphone (2) 


(1) Mono ADC channel, Mono DAC Receiver, 8 kHz. 
(2) Exclude BB chip power consumption. 
(3) Stereo DAC headphone, 48 kHz. Output with no signal and without the load consumption. 


7.2.3 Aud_top 


7.2.3.1 Overview 


The Audio Codec includes two parts: digital part, and analog part. 


Digital part includes DAC path and ADC path. DAC path is to handle mp3/DSP signal from voice 
bank control module. Interpolation filter, sample rate convert block are implemented in DAC path 
for convert voice signal sample rate to 6.5MHz, mute control block is also implemented for voice 
mute application. ADC path is to handle voice signal from Codec. Sinc filter, sample rate convert 
and decimation filter are implemented in ADC path for converting voice signal sample rate to 
responding sampling rate, then voice signal send to voice bank control block or DSP. 


AUD sub-system in Pike2 is the digital part of audio codec, as shown in the following diagram. 
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BaseBand PMIC 
adi_mst -4+--- adi_slv > aud cfga 
aud_top 
TISO 
IIS1 DAC PATHO 
a » | DAC DAC 
11S2 DAC PATH TX RX 
1183 
aud_ifd aud_ifa 
SPRD 
APB Analog 
—> REG t——_|__ Audio 
ADC ADC 
RX TX 
TISO 
IIS1 ADC PATHO 
a a- 
IIS2 ADC PATHI 
IIS3 


Figure 7-2 Audio Codec chip architecture 


2.3.2 Features 


7. 
e Supports 26MHz main clock Frequency 

(J Supports programmable Fs for DAC : 96/48/44.1/32/24/22.05/16/12/11.025/9.6K/8 KHz 
e Supports programmable Fs for ADC: 8/12/16/20/24/28/32/36/40/44/48/52 KHz 

o Supports 4 iis master interfaces for DAC /ADC channel 


e Supports both dual channel for DAC and ADC path, each channel can be controlled 
independent. 

e Supports mute control for DAC channel 

o Supports 2 loop path for Audio test in Production test mode: loop include both Ddie and Adie, 
loop only in Adie 

e Supports DAC loop to ADC in Digital part in normal function mode 


7.2.3.3 Signal Description 


Signal Name Description 


clk_audif Main clock for audio interface transmitting, frequency should greater 
than 26MHz 


aud_da_sync Sync head for DAC serial bit stream 


aud_da_d0 DAC left channel serial bit stream 


aud_da_d1 DAC left channel serial bit stream 


aud_ad_sync Sync head for ADC serial bit stream 


aud_ad_d0 ADC serial bit stream, include 2 channel 
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7.2.3.4 


7.2.3.4.1 
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Figure 7-4 


Function Description 


AUD digital data path 


Audif timing diagram (6 pin mode) 
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7.2.3.4.2 AUD clock structure 
All AUD clock list in table below: 


-—_ | “o sre) More M M | DAL 
IIS} p 
“au ho kh =< kh «> a ° maa ee DAR 
FIFO 
wi 
“a DECIM 45 (© SRCtN{13 [| SINC} 25 [4] Mux $ ADO I 
ill, 
TIS : 
ADO_R 
ij DECIM 45 (4 | SRCtN}13 “| SINC}25 4 Mux 3 7 
Figure 7-5 Audio Codec Digital Part 


Table 7-7 Aud_top clock description 

Clock Direction Source discription 

clk_aud input External SOC 26MHz, from external SOC 

pad_out_aud_dmicO_ck | output clk_aud 4/8/12/16 div of clk_aud, connect 
to PAD 

pad_out_aud_dmici_ck | output clk_aud 4/8/12/16 div of clk_aud, connect 
to PAD 

aud_iis_clk_da0 output clk_aud 2/4 div of clk_aud 

aud _iis_clk_da1 output clk_aud 2/4 div of clk_aud 

aud_iis clk_da2 output clk_aud 2/4 div of clk_aud 

aud_iis_clk_da3 output clk_aud 2/4 div of clk_aud 

aud_iisO_clk_ad0O output clk_aud 2/4 div of clk_aud 

aud_iisO_clk_ad1 output clk_aud 2/4 div of clk_aud 

aud_iisO clk_ad2 output clk_aud 2/4 div of clk_aud 

aud_iisO clk_ad3 output clk_aud 2/4 div of clk_aud 

clk_audif input external SOC 26MHz/38.4MHz/51.2MHz, 
connect to PAD 
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Figure 7-6 Aud_top clock structure 
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dal» 
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da3—> 


ad0-> 


adi.» 


ad2-»> 


ad3—> 


clk_aud is the main clock of AUD IP, the relationship with other clock shows in the figure above. All iis 
clock and pad_out_aud_dmic*_ck are generated from clk_aud. clk_audif and clk_aud could set false 
path between each other. 


The IIS in AUD designed as IIS master. The interface timing shows in figure below, iis_do and iis_Ir 
launch at posedge of clk_iis in IIS master, and will be captured at negedge of clk_iis in IIS slave. iis_di 
is launch at posedge of clk_iis in IIS slave and capture at posedge clk_iis in AUD (IIS Master). 
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Figure 7-7 


Note: launch in green line, capture in yellow line 


V.0.1 


Aud_top iis master timing 
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7.2.3.5 AUD control registers 


7.2.3.5.1 Memory map 
Aud_top AP base address: 0X4000_0000 


Table 7-8 Aud_top address mapping 


=e 
Address 
Secale rE 
pox eese TS 
ill a O A 
a TT a 
0x0018 ADC_SRC_CTL 


0x002C AUDIF_FIFO_CTL 


0x0030 AUD_DMIC_CTL 


0x0054 AUDIF_FIFO_RAW_CLR DAC/ADC overflow status clear 


7.2.3.5.2 Register description 
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7.2.3.5.2.1 AUD_TOP_CTRL 
Description: AUDIO Digital Control 


0x0000 AUD_TOP_CTRL(Reset 0x0) 


Fa (a ea al af (ea eae 
i 


Type 


PEPP PI AE 


ADC_SINC_IN_ ADC_ ial al lal 
head bata — a 


Type R/W R/W W | wg ia m 


ADC_SINC_IN_SEL R/W 0: adc sinc data from analog 
adc sdm data 
1: adc sinc data from dac sdm 
out 
: adc sinc data from D 
ADC_IIS_SEL [7:6] R/W : adc path select iisO 
: adc path select iis1 
: adc path select iis2 
: adc path select iis3 
DAC_IIS_ SEL [5:4] R/W : dac path select iisO 
: dac path select iis1 
: dac path select iis2 
: dac path select iis3 
ADC_EN_R [3] R/W : adc path right channel 
disable 
Pp 1: adc path right channel 
enable 
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DAC_EN_R O: dac path right channel 
disable 


1: dac path right channel 
enable 


ADC_EN_L 0: adc path left channel 
disable 


1: adc path left channel 
enable 


DAC_EN_L O: dac path left channel 
disable 


1: dac path left channel 
enable 


7.2.3.5.2.2 AUD_CLR 
Description: AUDIO Digital Clear 
0x0004 AUDI_CLR(reset 0x0) 


flonase Peete eave dea Apes elle 


Reserved 


Type 


EE a ca a a a a a ee 


DAC_ | ADC_ 


Reserved CLR CLR 


Type wo | wo 


bo e AR el 
a OC 
S a 
a A A A 


7.2.3.5.2.3 AUD_IIS CTRL 
Description: AUDIO IIS CONTROL 
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0x0008 AUD_IIS_CTRL(reset 0x0780) a 
se et e i a ca ea a ee 


Type 


ree eee 


ADC_ | DAC_ 
ADC_IOWL DAC_IOWL oe poe Ri 100b te S A 5 


Poo 


Field Name R/W Reset Description 
Value 
ADC_IIS_CKGATE_EN [15] R/W DAC iis dummy clock gate 
en 
DAC_IIS_CKGATE_EN [14] a ADC iis dummy clock gate 
en 


ADC_BCLK_POL [13] oe e ADC BCLK polarity 
DAC_BCLK_POL [12] w e DAC BCLK polarity 


DAC_SAMPLE_PHASE_SEL [11] R/W Sample phase for DAC IIS 
data 
0: phase 0 
1: phase 1 
ADC_IOWL [10:9] R/W 3 0: 16 bit word length 
1: 18 bit word length 
2: 20 bit word length 
3: 24 bit word length 
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DAC_IOWL : 16 bit word length 
: 18 bit word length 
: 20 bit word length 
: 24 bit word length 
ADC_IO_ MODE : lis mode 
: dsp mode 
: pcm mode 
: reserved 


DAC_IO_ MODE : lis mode 

: dsp mode 

: pcm mode 

: reserved 
ADC_LR_SEL : low for left channel 
ee : high for right channel 
DAC_LR_SEL : low for left channel 
Cd : high for right channel 


IIS_CLKDIV_MODE : iis clk div 1 


: iis clk_div 2 


7.2.3.5.2.4 DAC SRC_CTL 
Description: AUDIO DAC SRC control 
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0x000C DAC_SRC_CTRL(reset 0x83F0) 


BAA a a TEA alelie ee lie des lees eclie 
— 


Type 


Ga sh a aa le A al 


DAC_MUTE_DIV1_CTL DAC_MUTE_DIVO_CTL DAC_FS_MODE 


R/W R/W R/W 


“Oooo —“‘zirC AVC 


Field Name Description 
DAC_MUTE_EN [15] 0: disable mute 
1: enable mute 


DAC_MUTE_CTL [14] R/W 0: disable soft mute 
1: enable soft mute 


DAC_MUTE_DIV1_CTL Dac mute counter1 
threshold, step is controlled 
by counterO 


DAC_MUTE_DIVO_CTL Dac mute counterO 
threshold 


DAC_FS_ MODE : R/W Dac src fs frequency : 

: 96K 

: 48K 

: 44.1K 

: 32K 

: 24K 

: 22.05K 

: 16K 


: 12K 
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7.2.3.5.2.5 DAC _SDM_CTLO 
Description: AUDIO DAC SDM conirol0 


0x0010 DAC_SDMO_CTL(reset 0x0100) 


pamo enee e (Tt, 

ae ea Fe T AA 

B 

ee BE a a a a a a a a a E 

Fai (el era i ea | ca a | 

a eR eee 
R/W R/W R/W R/W 


Type 


ee S el | 
Value 

Le ol a C 

ae ee a 

oe ee ee 

o e  r 


7.2.3.5.2.6 DAC_SDM_CTL1 
Description: AUDIO DAC SDM control1 
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0x0014 DAC_SDMO_CTRL(reset 0x0008) 


ll a al al lila al all ll all al all 
— as 
i lS a aL EA A 


| = E 


m 


Field Name Reset Description 
Value 


DAC_SDM_SOFT_RST_R a DAC right sdm soft reset 
DAC_SDM_SOFT_RST_L indie Ci Cal DAC left sdm soft reset 


DAC_SDM_TEST [7:0] R/W 8’h08 Test[7]: select test out ,or 
sdm out 
Test[3]: select maping with 
rotation ,or no rotation 
Other bits: test input 


7.2.3.5.2.7 ADC_SRC_CTL 
Description: AUDIO ADC SRC control 
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0x0018 ADC_SDMO_CTRL(reset 0x0000) 


Reserved 


eE E EE T ee les ied 
Type 


ESEA A a a a a 
i = o 


Type R/W 


Field Name R/W Reset Description 
Value 


ei SRC_N [3:0] Adc src upsample tap, 
Sample rate = N*4 


7.2.3.5.2.8 AUD_LOOP_TEST 


Description: AUDIO loop test control 


0x001C AUD_LOOP_TEST(reset 0x0120) Le 
(aa ca a i ae ec a a eae en 
ne 


Type 


ae sa Ga a Fe a a a a 


AUD 
Reserved LOOP_FIFO_AE_LVL LOOP_FIFO_AF_LVL a PATH_S pre 


pone, | C w 


Field Name R/W Reset Description 
Value 
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LOOP_FIFO_AE_LVL Audio loop fifo empty 
watermark 


LOOP_FIFO_AF_LVL : Audio loop fifo full 
watermark 


LOOP_PATH_SEL : Loop_path_sel[0]: Audio 
loop loop fifo out left 
channel select, 


0 : adc left channel loop to 
dac left channel, 


1 : adc right channel loop to 


dac left channel 


Loop_path_sell[1]: Audio 
loop loop fifo out right 
channel select, 


0: adc right channel loop to 
dac right channel, 


1 : adc left channel loop to 
dac right channe 


AUD_LOOP_TEST oa po Audio loop enable 


7.2.3.5.2.9 AUD_STSO 
Description: AUDIO status 


0x0020 AUD_STSO(reset 0x0000) 


Ee a a A ae kcal el a a) 


Reserved 


Type 


AUD_INT_MA | AUD_INT_RA 
laa _ 


Type 
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Field Name R/W Reset Description 
Value 
AUD_INT_MASK [5:4] e o o Aud int status after mask 


AUD_INT_RAW [3:2] Aud int source status 
[3]: mute_done_int 
[2]: mute_start_int 


ST_MUTE [1:0] 0: IDLE 
1: MUTE UP 
2: MUTE DONE 
3: MUTE DOWN 


7.2.3.5.2.10 AUD_INT_CLR 
Description: AUDIO INT clear 


0x0024 AUD_INT_CLR(reset 0x0000) 
(eel scl alsa sles Cs a eal i a a 
Ka 


Type 


iil ee A GE a a Ea eal 


- 


WA 


Field Name R/W Reset Description 
Value 
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ae T a E E 


7.2.3.5.2.11 AUD_INT_EN 
Description: AUDIO INT enable 
0x0028 AUD_INT_EN(reset 0x0000) 


A a A 


Reserved 


Type 


a a a a a a a a TE 


a _ 


pel 


ee 
Value 

i A 

EE r a cA E 

ae ee A 


7.2.3.5.2.12 AUDIF_FIFO_CTL 
Description: AUDIO Interface FIFO control 
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0x002C ADC_FIFO_AF_LVL(reset 0x0003) 


Reserved 


a il cok cl el al cl a al aol allel 
Type 


a a a ce a a a a 
me 


Type R/W 


Field Name R/W Reset Description 
Value 


ed FIFO_AF_LVL [2:0] AUDIF ADC fifo write 
domain full watermark, for 
debug 


7.2.3.5.2.13 AUD_DMIC_CTL 
Description: AUDIO ADC DMIC control 


0x0030 ADC_FIFO_AF_LVL(reset 0x0000) Lo 
pam rA ce ered ae alee Mee een eeediored|e deal 
ee 


Type 


E RA E A 


Reserved ADC_DMIC_CL 
K_MODE 


Kan R/W 


Field Name R/W Reset Description 
Value 
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ee DMIC_EN DmicO enable 
0: disable 
1: enable 


ADC_DMIC_LR_SEL [2] R/W DmicO left or right channel 
select: 
O: high for left 
1: high for right 


ADC_DMIC_CLK_MODE [1:0] R/W 0: dmicO clock frequency is: 
6.5MHz 
1: dmicO clock frequency is: 
6.5/2MHz 
2: dmic clock frequency is: 
6.5/3MHz 
3: dmic clock frequency is: 
6.5/4MHz 


7.2.3.5.2.14 DAC_SDM_DC_L 
Description: AUDIO DAC SDM DC Low 16 bit control 


0x0038 DAC_SDM_DC_L(reset 0x0000) Eo 
ieee esl eae E 
ea | i ae 


Type 


ee a ca a Sa a 


DAC_SDM_DC_L 


Type R/W 


Field Name R/W Reset Description 
Value 
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a  SDM_DC L [15:0] = DAC sdm dc parameter low 
16 bit 


7.2.3.5.2.15 DAC _SDM_DC_H 
Description: AUDIO DAC SDM DC High 8 bit control 


0x003C DAC_SDM_DC_H(reset 0x0000) a 
EIEE ee ae ae ee 
i 


Type 


Fa nl i AA 


Reserved DAC_SDM_DC_H 


Type 


Field Name R/W Reset Description 
Value 


i TO 


DAC_SDM_DC_H [7:0] =e DAC sdm dc parameter high 
8 bit 


7.2.3.5.2.16 AUDIF_CTLO_ADDR 


Description: AUDIF Control status 
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0x0040 AUDIF_CTLO_ADDR(Reset 0x1) 


sl ll ll ll lL al al alll Lal al 
— 
io cc a a aa 


AUDI 
F -5p 
Reserved AD_SYNC_SEL ADC_FIFO_AF_LVL_R 


Pe | Pe 


ed 5P_MODE Audio interface pin mode 
control 
1:5 pins 
0: 6 pins 

AD_SYNC_SEL [5:3] Adc sync delay select: 
0:0 cycle 
1: 1 cycle 


ADC_FIFO_AF LVL_R | [2:0] Cn Adc rx fifo almost full level 


7.2.3.5.2.17 ADC_FIFO_STS 
Description: ADC FIFO status 
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0x0044 ADC_FIFO_STS(Reset 0x0200) 


sl lll ll aL al al alll Lal al 
— 
lc ac a VA a 


ADC_ 
FIFO 
Reserved FUL ADC_FIFO_ADDR_R ADC_FIFO_ADDR_W 


Sl a lll 


ADC_FIFO_AF [10] R RREY N) ADC FIFO almost full signal 


ADC_FIFO_EMPTY_R T’h1 ADC FIFO real empty. There is 
no data in ADC FIFO 


ADC_FIFO_ADDR_R | [7:4] oe a | ADC FIFO read address 
ADC_FIFO_ADDR_W | [3:0] eae] ADC FIFO write address 


7.2.3.5.2.18 DAC_FIFO_STS 
Description: ADC FIFO status 
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0x0048 DAC_FIFO_STS(Reset 0x0200) 


AAA a ees TEA alle lies ite bs Vera eclie 
i 


Type 


EE EE a | 2 al Fa a al 


DAC_ 
FIFO 
Reserved FUL DAC_FIFO_ADDR_R DAC_FIFO_ADDR_W 


w 


DAC_FIFO_EMPTY_R eye XS DAC FIFO real empty. There is 
no data in ADC FIFO 
ae O ee 
ee ee 
re 


7.2.3.5.2.19 AUDIF_STS 


Description: AUDIF internal signal status, used for debug 


0x004C AUDIF_STS(Reset 0x0) 


eae) AA 


Reserved 


Type 


i i el el a a ea a a | 


os A 


m 
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oe RX_DATA_RDY If “1”, begin to receive data 
from A-die 


7.2.3.5.2.20 AUDIF_RAW_STS 


Description: FIFO exception status 


0x0050 AUDIF_RAW_STS(Reset 0x02) | SY | 
[aa ni i calc cle ca | a ca en 
er en 


Type 


sa ae al A LE ca a al E 


eT 


[are | 


ADC_FIFO_UNDERFL_STS | 1 1’hOo When the ADC FIFO is 
underflow, this bit is set to 
“1”. Write “1” to 
ADC_FIFO_UNDERFL_STS_ CLR 
can clear this bit. 

DAC_FIFO_OVFL_STS 1’hO When the DAC FIFO is 
overflow, this bit is set to “1”. 
Write “1” to 
DAC_FIFO_OVERFL_STS_CLR 
can clear this bit. 


7.2.3.5.2.21 AUDIF_RAW_STS_CLR 


Description: FIFO exception status clear 
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0x0054 AUDIF_RAW_STS_CLR(Reset 0x0) 


sll ll ll ll al ol all alll Lal al 
— 
nc a Ga 


Eoo 


ADC_FIFO_UNDERFL_CLR | 1 WO T’hO Write “1” to this bit will clear 
ADC_FIFO_UNDERFL_STS bit. 

DAC_FIFO_OVFL_CLR WO T’hO Write “1” to this bit will clear 
DAC_FIFO_OVFL_STS bit. 


7.2.4 Codec Registers 


7.2.4.1 Memory Map 
Base address: BASE_ADDRESS_AUDCFG: 32’hXXXXX700 
Table 7-9 Codec registers address mapping 


banca e e 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2253 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Device Specification 


7.2.4.2 Register Description 
ANA_PMUO 


0x00000000 ANA_PMUO0(0x00002004) ANA_PMUO 
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Name | Reserved 


Type 


= M i a 
EOF) fl l(a | el a 
RG RG 


ozi 


Bi POs, = &4 


R 
W 


S PP PEPE E Eee T 


ANA_PMUO 


Field Name Type ae Reset Description 
Value 


aC 


RG_AUD _VB_EN [15] RW Audio LDO VB enable signal 
0 = disable 1 = enable 


RG_AUD_VB_NLE Audio LDO VB prevent reverse flow 
AK_PD back power down signal 


Type 


0 = power up 1 = power down 


RG_AUD_VB_HD Audio LDO VB SLEEP MODE PD signal 
MC_SP_PD 


O=EN 1=PD 
RG_AUD_BG_EN Audio BG EN 


0 = disable 1 = enable 
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RG AUD BIAS E_ | [11] Audio BIAS EN 


N 
0 = disable 1 = enable 


RG_AUD_MICBIA Audio Microphone bias enable signal 


S_EN 
0 = disable 1 = enable 


RG_AUD_HMIC_B 
IAS_EN 


Audio Headset Micbias enable signal 


0 = disable 1 = enable 


RG_AUD_HMIC_S 
LEEP_EN 


Audio HeadMic SLEEP MODE EN signal 


0 = disable 1 = enable 


= 


RG AUD MIC_SL 
EEP_EN 


= 


Audio MIC SLEEP MODE EN signal 


0 = disable 1 = enable 


RG _AUD_VBG_SE 
L 


Audio BG Voltage 


0 :BG=1.55V 1: BG=1.5V 


ai 


RG _AUD_VBG_TE 
MP_BIASTUNE 


Audio BG Bias option 


0 = normal 1 = debug mode 


RG_AUD_VBG_TE 
MP_TUNE 


Audio BG tune TC option 
00: normal 01: TC reduce 


10: TC reduce more 11: TC enhance 


| § ; 
Bs) I a I I I 
= = 


RG_AUD_MICBIA 
S _PLGB 


N 
= 


Audio MICBIAS power down signal (do 
not control discharge circuit) 


0 = power up 1 = power down 


RG_AUD_HMICBI Audio Headmic VREF 


AS_VREF_SEL 
0 = main-BG 1 = AUD_BG 


RG_HMIC_COMP HMIC_COMP_MODE_EN: 


_MODE1_ EN 
0 = disable 1 = headmicbias filter 


RC integrated in chip 


ANA_PMU1 


0x00000004 ANA_PMU1(0x0000842A) ANA_PMU1 
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Reserved 


Type 


a e a a ae a a a a 
bn a a Gl 


RG_AUD_HM | RG AUD MI 
RG_AUD_VB_CAL RG_AUD_VB_V ic pas neo 
ANA_PMU1 


Field Name Bit Type Set/Cle | Reset Description 
ar 
Value 


ida E E 


RG_AUD_VB_CAL | [15:11] | RW NA 0x10 Audio LDO_VB output voltage 
calibration signal 
00000 = -13.3% 00001 = -12.5% 
00010 = -11.7% 00011 = -10.8% 
00100 = -10% 00101 = -9.2% 
00110 = -8.4% 00111 =-7.5% 
01000 = -6.7% 01001 =-5.8% 
01010 = -5% 01011 = -4.2% 
01100 = -3.3% 01101 =-2.5% 
01110 = -1.67% 01111 = -0.83% 
10000 = 0 10001 = 0.83% 
10010 = 1.67% 10011 = 2.5% 
10100 = 3.3% 10101 = 4.2% 
10110 = 5% 10111 = 5.8% 
11000 = 6.7% 11001 = 7.5% 
11010 = 8.4% 11011 = 9.2% 
11100 = 10% 11101 = 10.8% 
11110 = 11.7% 11111 = 12.5% 


RG_AUD_VB_V [10: 6] RW NA 0x10 Audio ADC/DAC/DRV VCM & LDO VB 
output voltage control bit (VB should 
be set larger than 3.0V) 

00000 -00011 = forbidden 
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00100 = 3.0V 00101 = 3.025V 
00110 = 3.05V 00111 = 3.075V 


01000 = 3.1V 01001 = 3.125V 
01010 = 3.15V 01011 = 3.175V 


01100 = 3.2V 01101 = 3.225V 
01110 = 3.25V 01111 = 3.275V 


10000 = 3.3V 10001 = 3.325V 
10010 = 3.35V 10011 = 3.375V 


10100 = 3.4V 10101 = 3.425V 
10110 = 3.45V 10111 = 3.475V 


11000 = 3.5V 11001 = 3.525V 
11010 = 3.55V 11011 = 3.575V 


11100 = 3.6V 11101 - 11111 = 
forbidden 


RG_AUD_HMIC_B Audio headmicbias output voltage 
IAS_V control bit 


000 = 2.2V 001 = 2.4V 010 = 
2.5V 011 = 2.6V 


100 = 2.7V 101 = 2.8V 110 = 
2.9V 111 =3.0V 


RG_AUD_MICBIA Audio MICBIAS output voltage select 
SV signal 


000 = 2.2V 001 = 2.4V 010 = 
2.5V 011 =2.6V 


100 = 2.7V 101 = 2.8V 110 = 
2.9V 111 =3.0V 


ANA_PMU2 
0x00000008 ANA_PMU2(0x00001206) 


Type 


= ee eee 
Gn a a a a 


Name | RG_AU | RG_AUD_HP [pg ay | RG_AUD_ADPGA!| RG au [Ro au 
D_HP_ı | —BCUR3 D_PA_A | BIAS_SEL D DA! | D_DRV_ 
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G PM_SEL | rv 
ed 


FEF f Terri 


ANA_PMU2 


Field Name Bit Type Set/Cle | Reset Description 
ar 
Value 


en 


RG_AUD_HP_IB [15:14] | RW AUD HP-PGA BIAS current: 
00:X1 11:X2 


RG_AUD_HP_IBC | [13:11] | RW AUD HP-PGA 3rd stage BIAS current: 
UR3 


000: 5uA 001:7.5uA 010:10uUA 
011: 12.5uA 


100: 15uA 101: 17.5uA 110:20uA 
111: 22.5uA 


RG_AUD_PA_AB_ | [10:9] RW Audio PA class-AB mode Quiescent 
| current decreasing level 


00=3.5mA, 01=2.5mA, 10=1.9mA, 
11=1.6mA 


RG_AUD_ADPGA _ : Audio ADC & PGA ibias current control 
IBIAS_SEL bit 


<3:2> control the ibias of the PGA 


00 = 10uA 01=7.5uA 10 = 5uA 
11=5uA 


<1:0> control the ibias of the 
modulator 


00 = 5uA 01 = 3.75uA 10= 
2.5uA 11 = 2.5uA 


RG_AUD_DA_IG [4: 3] RW Audio DACL & DACR output gain 
control bit 
00 = OdB 01 = -0.75dB 1x=- 
1.5dB 


RG AUD _DRV_P | [2:1] HP&RCV DRV SEL 
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M_SEL 00: input gm/2, miller cap cut 
01: input gm/2, miller cap normal 
10: input gm normal, miller cap cut 
11: input gm normal, miller cap 
normal 


ee ee 
ANA_PMU3 
a Ga 
Sa a a a 
RG 


RG_AUD_ PA RG_AUD_ PA 
_OTP_T _O|_ove_v 


ANA_PMU3 


Field Name Bit Type Set/Cle | Reset Description 
ar 
Value 


i a E S 


RG_AUD_PA_OTP | [15] RW NA 0x1 Audio PA over temperature protection 
PD circuit power down signal 
0 = power up 1 = power down 
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RG_AUD_PA_OTP | [14:12] | RW NA Audio PA over temperature protection 
T circuit temperature select 
000: 4C -> -14C 001: 25C -> 8C 
010: 47C -> 31C 011: 68C -> 52C 
100: 89C -> 74C 101: 110C -> 95C 
110: 130C -> 115C 111: 150C -> 
135C 


RG_AUD_PA_OVP | [11] NA Audio VBAT_PA over voltage 

_PD protection circuit power down signal 
0 = power up 1 = power down 

RG_AUD_PA_OVP | [10] Audio VBAT_PA over voltage 

_THD protection circuit threshold select 
0=0.3V 1=0.6V 


RG_AUD PA OVP | [9: 7] Audio VBAT_PA over voltage 
V protection circuit voltage select 
RG_AUD_PA_OVP_THD = 0/1 
000 = 5.8 -> 5.5/5.2 001 = 6.0 -> 
5.7/5.4 
010 = 6.2 -> 5.9/5.6 
6.1/5.8 
100 = 6.6 -> 6.3/6.0 
6.5/6.2 
110 = 7.0 -> 6.7/6.4 
6.9/6.6 


RG_AUD_PA_OCP 
PD 


Audio PA over current protection 
circuit power down signal 


0 = power up,1 = power down 


RG AUD PA OCP Audio PA class-AB mode over current 
_S protection circuit current select 
0=800mA 1=1000mA 


RG_AUD_DRV_OC Audio PA over current protection 
P_PD circuit power down signal 


0 = power up,1 = power down 


RG_AUD_DRV_OC Ce ae a a Audio Driver over current protection 
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P_MODE current select 
HP mode: 00--108mA  01--150mA 
10--156mA 11--195mA 
RCV mode: 00--209mA_ 01-- 


RG_AUD_PA_VC : RW NA 0x1 Audio PA VCOM voltage control bit 
M_V 
00 = 0.55xVDD 01=0.5xVDD 10= 
0.45xVDD 11 = 0.4xVDD 


ANA_PMU4 


n 2 a e e 
ETA a a a8 
RG 


RG_AUD_PA RG_AUD_PA 
_EMI_L ->> | s |_ssT 


pee fete ct fe fafa 


= PEEP EP POPE 


ANA_PMU4 


Field Name Bit Type Set/Cle | Reset Description 
ar 
Value 


ela a a EEE 


RG_ AUD PA_KSE | [14:13] Audio PA class-D mode PWM Gain 
L select 
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RG_AUD_PA_DEG | [12:11] | RW Audio PA class-D mode PWM logic 
SEL delay time select 

00 = 7ns 01 = 14ns 

10 =24ns 11=29ns 


RG_AUD_PA_EMI | [10: 8] RW Audio PA class-D output edge slew 
L rate control 


000 = 2ns 001=4ns -010 = 6ns 
011 = 8ns 


100=10ns 101=12ns 110 = 14ns 
111 = 16ns 


RG_AUD_PA_SS_ Audio PA class-D mode spread 
EN spectrum enable signal 


0 = disable 1 = enable 


RG_AUD PA SS_ RW Audio PA class-D mode spread 
RST spectrum reset enable signal 
0 = disable 1=enable 


RG_AUD_PA_SS_ RW Audio PA class-D mode spread 

F spectrum dither level select signal 
when PA_DTRI_F<1:0> = 00/01/10/11 
00 = 3.2%/1.6%/0.8%/0.4% 
01= 9%/4.7%/2.3%/1.2% 
10 = 22%/ 11%/5.5%/2.7% 
11 = 47%/ 23%/12%/ 6% 


RG_AUD_PA_SS_ RW Audio PA class-D mode spread 
32K_EN spectrum 32k dither clock select signal 
0 = disable 1 = enable 


RG_AUD_PA_SS_ : RW Audio PA class-D mode spread 

T spectrum dither clock divider select 
signal 
000 =1 001 = 1/2 010 = 
1/4 011 = 1/8 
100 = 1/16 101 = 1/32 110 = 
1/64 111 = 1/128 
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ANA_PMU5 


0x00000014 ANA_PMU5(0x00000400) ANA_PMU5 


Name | Reserved 


Type 


(= TERR E e e e ee 
ea la a 
RG | RG RG RG | RG 


RG | _A]J_A AJA 


RG_AUD_PA 


DIEC RG_AUD_PA_DTRI_FF 


ANA_PMU5 


Field Name Bit Type Set/Cle | Reset Description 
ar 
Value 


es 


RG_AUD_PA_D_E | [14] RW NA Audio Speaker PA class-D mode enable 
N signal 
0 = disable (CLASS-AB mode) 
enable(CLASS-D mode) 


RG_AUD PA _DFL | [13] RW NA Audio Speaker PA class-D mode 
CK_EN switching frequency locking enable 
signal 
0 = disable 1=enable 
RG_AUD_PA_DFL | [12] RW NA Audio Speaker PA class-D mode 
CK_RSL switching frequency locking resolution 
select 
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RG_AUD_PA_DTR | [11:9] RW NA 0x2 Audio Speaker PA class-D mode 

I_FC switching frequency select 
000 = 330kHz 001=490kHz 010= 
650KHz 011 = 810KHz 
100 =970kHz 101=1.12MHz 110= 
1.27MHz 111=1.42MHz 


RG_AUD_PA_DTR | [8: 3] RW NA Audio PA class-D mode Switching 

|_FF frequency hopping level 
000000=0Hz 000001=1*2.5KHz 
000010=2*2.5KHz 
000011=3*2.5KHz 
000100=4*2.5KHz 000101=5*2.5KHz 
000110=6*2.5KHz 
000111=7*2.5KHz 
001000=8*2.5KHz 001001=9*2.5KHz 
001010=10*2.5KHz 
001011=11*2.5KHz 
001100=12*2.5KHz 
001101=13*2.5KHz 
001110=14*2.5KHz 
001111=15*2.5KHz 
010000=16*2.5KHz 
010001=17*2.5KHz 
010010=18*2.5KHz 
010011=19*2.5KHz 
010100=20*2.5KHz 
010101=21*2.5KHz 
010110=22*2.5KHz 
010111=23*2.5KHz 
011000=24*2.5KHz 
011001=25*2.5KHz 
011010=26*2.5KHz 
011011=27*2.5KHz 
011100=28*2.5KHz 
011101=29*2.5KHz 
011110=30*2.5KHz 
011111=31*2.5KHz 
100000=32*2.5KHz 
100001=33*2.5KHz 
100010=34*2.5KHz 
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100011=35*2.5KHz 


100100=36*2.5KHz 
100101=37*2.5KHz 
100110=38*2.5KHz 
100111=39*2.5KHz 


101000=40*2.5KHz 
101001=41*2.5KHz 
101010=42*2.5KHz 
101011=43*2.5KHz 


101100=44*2.5KHz 
101101=45*2.5KHz 
101110=46*2.5KHz 
101111=47*2.5KHz 


110000=48*2.5KHz 
110001=49*2.5KHz 
110010=50*2.5KHz 
110011=51*2.5KHz 


110100=52*2.5KHz 
110101=53*2.5KHz 
110110=54*2.5KHz 
110111=55*2.5KHz 


111000=56*2.5KHz 
111001=57*2.5KHz 
111010=58*2.5KHz 
111011=59*2.5KHz 


111100=60*2.5KHz 
111101=61*2.5KHz 
111110=62*2.5KHz 
111111=63*2.5KHz 


RG_AUD PA STO Audio PA Driver stop output enable 
P_EN signal 


0 = disable, 1 = enable 


RG_AUD_PA_SH_ Audio PA output short to VBAT detect 
DET_EN enable signal 


0 = disable 1 = enable 


RG_AUD_PA SL_ Audio PA output short to GND detect 
DET_EN enable signal 


0 = disable 1 = enable 


ANA_CLKO 
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0x00000018 ANA_CLKO(0x00000400) 
Type 


ee TER a a a a a a a 
M fs cs lc a A 
RG RG 


Type K R |R 
yp w Iw 


=e CA aaa PIPE 
ANA_CLKO 


Field Name Type se Reset Description 
Value 


iA CA i 


RG_AUD_ DIG CL | [14] RW Audio digital core clcok input enable 
K_6P5M_EN signal 
0 = disable 1=enable 


RG_AUD_DIG_CL | [13] RW NA Audio digital loop clcok input enable 
K_LOOP_EN signal 

0 = disable 1 = enable 
RG_AUD_ANA_CL | [12] RW NA Audio analog core clcok input enable 
K_EN signal 

0 = disable 1=enable 
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RG _AUD_AD_CLK 
EN 


RG _AUD_AD_CLK 
_RST 


RG _AUD_DA_CLK 
EN 


RG_DRV_CLK_EN 


RG_AUD_DCDCGE 
N_CLK_EN 


RG_AUD_DCDCM 
EM_CLK_EN 


RG_AUD_DCDCC 
ORE_CLK_EN 


RG_AUD_DCDCCH 
G_CLK_EN 


RG _AUD_AD_CLK 
F 


RG AUD_DA CLK 
F 


ANA_CDCO 


0x0000001C ANA_CDCO0(0x00000000) 


SC7731E Device Specification 


Audio analog ADC clock input enable 
signal 


0 = disable 1 = enable 


Audio analog ADC clock reset enable 
signal 


Audio DAC clock input enable signal 


0 = disable 1 = enable 


Audio DRV clock input enable signal 


0 = disable 1= enable 


Audio DCDC GEN clock input enable 
signal 


0 = disable 1 = enable 


Audio DCDC MEM clock input enable 
signal 


0 = disable 1 = enable 


Audio DCDC CORE clock input enable 
signal 


0 = disable 1 = enable 


Audio switching charger clock input 
enable signal 


0 = disable 1 = enable 


Audio ADC clock frequency select 
(based on Fclk=6.5MHz) 


00 = Fclk 01 =Fclk/2 


Audio DAC clock frequency select 
(based on Fclk=6.5MHz) 


00 = Fclk 01/11 = Fclk x 2 


10 = Felk / 2 


ANA_CDCO 
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Type 


a 
eee 


R R R R R 
rf [me e [iD 
Ga a a 


ANA_CDCO 


Field Name Type “ae Reset Description 
Value 


sal Lo A E 


RG_AUD_ADPGA__ Audio PGA&ADC BIAS en signal 


IBIAS_EN 
0 = disable 1 = enable 


RG_AUD_ADPGA_ Audio PGA & ADC VCM buffer enable 
IBUF_EN signal 


0 = disable 1 = enable 


RG_AUD_ADPGAL Audio ADC PGAL enable signal 


EN 
0 = disable 1 = enable 


RG_AUD_ADPGA Audio ADC PGAR enable signal 
R_EN 
0 = disable 1 = enable 


RG_AUD_ADPGAL : Audio ADC PGAL bypass select signal 
_BYP 


00 = normal input 
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RG_AUD_ADPGA 
R_BYP 


RG_AUD_ADL_EN 


RG AUD ADL_RS 
RG_AUD_ADR_EN 


RG_AUD_ADR_RS 
T 


RG_AUD_VREF_S 
FCUR 


RG_AUD_SHMIC_ 
DPOP 


RG_AUD_SHMIC_ 
DPOPVCM_EN 


RG_AUD_ADC_BU 
LKSW 


ANA_CDC1 


0x00000020 ANA_CDC1(0x00005240) 


Name | Reserved 


SC7731E Device Specification 


HEADMIC to ADCL 
10/11 = All disconnected 
Audio ADC PGAR bypass select signal 


00 = normal input 
HEADMIC to ADCR 


10/11 = All disconnected 
Audio ADCL enable signal 

0 = disable 1=enable 
Audio ADCL reset enable signal 
0 = disable 1= enable 
Audio ADCR enable signal 

0 = disable 1 = enable 
Audio ADCR reset enable signal 
0 = disable 1 = enable 


Audio ADC VREF current drv increasing 
by 1.3 times enable signal 


0 = disable 1 = enable 
Headmic button release depop signal 
0 = disable 1=depop 


Headmic button release depop signal 
to VCM enable 


0 = disable 1=depop 


Reserved 


ANA_CDC1 


ee 
k O e 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2270 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM ) SC7731E Device Specification 
la al ad ail NG a ol a a 


RG_AUD_AD | RG_AUD AD | RG_AUD DA | RG AUD DA 
PGAL_G PGAR_G LR_OS D S OS _D 


= a errr 


ANA_CDC1 


Field Name Bit Type Set/Cle | Reset Description 
ar 
Value 


AEN i 


RG_AUD_ADPGA_ | [15:14] | RW NA 0x1 00: 1.55 01:1.6 10:1.65 11:1.7 
RESERVED 
RW NA 0x1 


RG_AUD_ADVCMI | [13: 12] ADPGA_Internal common voltage 
_INT_SEL select 


00: 0.5*VB 01:0.45*VB 10: 
0.425*VB 11:0.4*VB 


RG_AUD_ADPGAL | [11:9] Audio ADC PGAL Gain control 

G 
000 = OdB 001 =3dB 010 = 6dB 
011 = 12dB 
100 =18dB 101=24dB 110= 
30dB 111 = 36dB 


RG_AUD_ADPGA Audio ADC PGAR Gain control 

R_G 
000 = OdB 001=3dB 010 = 6dB 
011 = 12dB 
100 = 18dB 101=24dB 110= 
30dB 111 = 36dB 

RG_AUD_DALR_O | [5:3] Audio DACL/R dc offset trim bit 

S_D 
000 =0 001 = +1/20*VFS 
010 = +2/20*VFS 011 = +1/20*VFS 
100 =0 101 = -1/20*VFS 
110 = -2/20*VFS 111 = -1/20*VFS 


RG_AUD_DAS_OS | [2:0] Audio DACS dc offset trim bit 
_D 
000 =0 001 = +1/20*VFS 
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010 = +2/20*VFS 011 = +1/20*VFS 


101 = -1/20*VFS 
110 = -2/20*VFS 111 = -1/20*VFS 


ANA_CDC2 


aa Ga a 
Sa id a a 


J I 


RG 
A 
U 
D_ 
HP 
BU 
ma E 
EN 
R R 
' 


TAMAA 


R R 
wW |w 
ANA_CDC2 
Field Name Type ti Reset Description 
Value 


a (31: 14] 2a a C 


nm [13] RW Audio DACS enable signal 
0 = disable 1 = enable 


RG_AUD_DAL_EN | [12] RW NA Audio DACL enable signal 
RG_AUD_DAR_EN | [11] RW NA Audio DACR enable signal 


HPL_FLOOPEN [10] ae ae Audio Driver HPL dummy loop enable 
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HPL_FLOOP_END 


HPR_FLOOPEN 


HPR_FLOOP_END | [7] 
o Py 


RCV_FLOOP_END | [5] 


— RS 
RG_AUD_HPR_EN | [3] 
RG_AUD_HPBUF_ | [2] RW 

EN 

RG AUD RCV_EN | [1] 


na Py 


ANA_CDC3 


SC7731E Device Specification 


signal 
0 = disable 1 = enable 


Audio Driver HPL dummy loop end 
enable signal 


0 = disable 1 = enable: true loop 
fade in 


Audio Driver HPR dummy loop enable 
signal 


0 = disable 1 = enable 


Audio Driver HPR dummy loop end 
enable signal 


0 = disable 1 = enable: true loop 
fade in 


Audio Driver RCV dummy loop enable 
signal 


0 = disable 1 = enable 


Audio Driver RCV dummy loop end 
enable signal 


0 = disable 1 = enable: true loop 
fade in 


Audio Driver HPL output enable signal 
0 = disable 1=enable 
Audio Driver HPR output enable signal 
0 = disable 1=enable 
Audio Driver vcm buffer enable signal 
0 = disable 1 = enable 
Audio Driver RCV output enable signal 
0 = disable 1 = enable 


Audio Speaker PA (Driver SPKL) enable 
signal 


0 = disable 1 = enable 
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0x00000028 ANA_CDC3(0x00000000) 
Type 


TE a a a a 
A aa A 


Reserved 


G 
R R 
T 
me ei 300 


= EE 


R R R 
wW Iw |w 
ANA_CDC3 
Field Name Type ee Reset Description 
Value 


ee 


RG_AUD DALR_O Audio DACL/R dc offset enable signal 
S_EN 


0 = disable 1 = enable 


RG_AUD_DAS_OS Audio DACS dc offset enable signal 
EN 


0 = disable 1 = enable 


RG_AUD PA _NG_ NG_PA enable control 
EN 


0 = mute disable 1 = mute enable 
RG_AUD_SDALHP Audio DACL to HPL enable signal 
L 

0 = disable 1 = enable 
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RG _AUD_SDARHP 
R 


RG_AUD_SDALRC 
V 


RG_AUD_SDAPA 


RG_AUD_SHMICP 
A_DEBUG 


RG_AUD_SMICDR 
V_DEBUG 


RG_AUD_SMIC1P 
GAL 


RG_AUD_SMIC2P 
GAR 


RG AUD_SHMICP 
GAL 


RG _AUD_SHMICP 
GAR 


ANA_CDC4 


SC7731E Device Specification 


Audio DACR to HPR enable signal 


0 = disable 1 = enable 


Audio DACL to Receiver/Earpiece 
enable signal 


0 = disable 1=enable 
Audio DACS to PA enable signal 
0 = disable 1 = enable 
Audio HMIC to PA enable signal 
0 = disable 1=enable 


when debug=1, HMIC to PA path on, 
no matter "RG_AUD_SDAPA" 


when debug=0, HMIC to PA path off, 
"RG_AUD_SDAPA" is enable 


Audio MIC to HPL enable signal 
0 = disable 1 = enable 


when debug=1, MIC to HPL path on, 
"RG AUD_SDALHPL"/"RG_AUD_SDALR 
Cv" is dis-enable 


when debug=0, MIC to HPL path off, 
"RG AUD_SDALHPL"/"RG_AUD_SDALR 
CV" is enable 


MIC1 to Audio ADC PGAL enable signal 


0 = disable 1 = enable 
MIC2 to Audio ADC PGAR enable signal 
0 = disable 1 = enable 


HEADMIC to Audio ADC PGAL enable 
signal 


0 = disable 1 = enable 


HEADMIC to Audio ADC PGAR enable 
signal 


0 = disable 1 = enable 
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0x0000002C ANA_CDC4(0x00001244) 


SC7731E Device Specification 


ANA_CDC4 


Reserved 


Type 


ee TT aa a a a 


fees i ee fn coal (CA ea liad 
RG AUD PA G RG AUD RCV_G_ | RG_AUD_HPL_G RG _AUD_HPR G 


A eS |e a 


MAA MA HE HAE Ma 


ANA_CDC4 


Field Name Bit Type Set/Cle | Reset Description 
ar 
Value 


ia EA 


- l 


s 


o l 
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Audio Speaker Driver PGA Gain control 
<3:2>For Class-D PGA, dft=00 


00 = OdB 01 =1.5dB 10 = 3dB 
11 =3dB 


<1:0>For Class-AB PGA 


00 = -3dB(20K) 01 = OdB(28K) 10 = 
1.16dB(32K) 11 = 1.16dB(32K) 


Audio Receiver/Earpiece Driver 
RCV_P/RCV_N PGA Gain control 


0010= 6dB 0011= 3dB 


0100 = OdB 0101 = -3dB 0110=- 
6dB 0111 = -9dB 


1000 =-12dB 1001=-18dB 1010=- 
18dB 1111 = mute 


Audio Headphone left channel Gain 
control 


0010= 6dB 0011= 3dB 


0100 = OdB 0101= -3dB 0110=- 
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6dB 0111 = -9dB 
1000 =-12dB 1001=-18dB 1010=- 
18dB 1111 = mute 


RG_AUD_HPR_G [3: 0] RW NA 0x4 Audio Headphone right channel Gain 
control 
0010= 6dB 0011= 3dB 
0100 = 0dB 0101= -3dB 0110=- 
6dB 0111 = -9dB 
1000 = -12dB 1001=-18dB 1010 = - 
18dB 1111 = mute 


ANA_HDTO 
0x00000030 ANA _HDT0(0x00000000) 


Type 


ee e ee ee 
COR ed ea fe (Fl ea 
RG 


RG_AUD_HE 
DET_MUX2A 
DC_SEL 


RG_AUD_HEDET_ 
V2I_ SEL 
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Field Name Type ce Reset Description 
Value 


AI A E 


RG_AUD_HEDET_ 


MUX2ADC_SEL_P 


D 


RG_AUD_HEDET_ 


BUF_EN 


RG_AUD_HEDET_ 
BDET_EN 


RG_AUD_HEDET_ 
V2I_EN 


RG_AUD_HEDET_ 
VREF_EN 


RG_AUD_HEDET_ 
MICDET_EN 


RG_AUD_HEDET_ 
V2AD_SCALE 


RG-AUD_HEDET_ 
LDET-L FILTER 


RG_AUD_HEDET_ 
BUF_CHOP 


RG_AUD_HEDET_ 
MUX2ADC_SEL 


V.0.1 


MUX2ADC SEL PD 


O=powerup 1=power down 
Audio signal input to AuxADC enable 
signal 


0 = disable 1 = enable 


Audio headset button detect circuit 
enable signal 


0 =disable 1 = enable 


Audio headset detect signal 
RG_HP_DRIVER_EN software control 
enable signal 


O = DG_HP_DRIVER_EN work 
RG_HP_DRIVER_EN work 


1= 


Audio headset detect reference 


voltage circuit enable signal 
0 =disable 1 = enable 


Audio headset mic detect circuit 


power enable signal 
0 =disable 1 = enable 


Audio signal input to AuxADC scale 
select signal 


0 =little scale 


1 =large scale(4:1) 


Audio headset_LINT low detect filter 


enable signal 
0 = no filter 1 = filter 


Audio signal input to AuxADC buffer 
chop signal (1kHz) 


Audio signal input to AuxADC select 
000 = HEADMIC_IN_DET 


001 = HEADSET_L_INT 
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010 = HP_L 


011 =HP_R 
AVDD_VB 


101 = VDDPA 
MICBIAS 


111 = HEADMIC_BIAS 


RG_AUD_HEDET_ : RW NA Audio headset detect circuit current 


V2I_SEL select signal 


0000 =0 0001 = 0.5u 
0010 =1u 0011 =1.5u 
0100 =2u 0101 = 2.5u 
0110 =3u 0111=3.5u 
1000 =4u - 1001 = 4.5u 
1010 =5u -1011= 5.5u 
1100=6u 1101 = 6.5u 
=7u"__ 1111 =7.5u 


ANA_HDT1 


Gad la sl ad alfa el a ala 

=P PP PPP PPP rere eee 

Ga a ea a 
RG_AUD_HE | DH RG_AUD_HE 


DET MICDET | T MICD | DET_LDET_R T - a Pad 
_REF_SEL EFL_SEL 


a a A A 
AE MAAA A 


ANA_HDT1 


Field Name Type ia Reset Description 
Value 


al a 
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RG_AUD_HEDET_ | [15:13] | RW Audio headset_L_INT insert detect 
MICDET_REF_SEL voltage select signal (VDDIO=2.8V) 
000 = 2V 001 =2.1V 
010 = 2.2V 011 =2.3V 
2.4V 100 =2.5V 
110 = 2.6V 111 =2.7V 


RG_AUD_HEDET_ | [12:11] | RW Audio headset button detect circuit 
MICDET_HYS_SEL hysteresis sel signal 

00 = +10mV 01 = +20mV 

+ 40mV 11 =forbidden 


RG_AUD_HEDET_ | [10: 8] Audio headset_L_INT insert detect 

LDET_REFL_SEL voltage select signal (VDDIO=2.8V) 
000 = 25mV 001 =50mvV 
010 = 100mV 011 = 150mV 
100 = 200mV 100 =250mV 
110 = 300mV 111 = 350mV 


RG_AUD_HEDET_ | [7:6] Audio headset_L_INT insert detect 
LDET_REFH_SEL voltage select signal (VDDIO=2.8V) 


00=1.7V 01=1.8V 


10=1.9V 11=2V 


RG_AUD_HEDET_ | [5:4] RW Audio L_DET pull up power down 
LDET_PU_PD signal 

00 = power up 01 = power down 

10/11 = high-z 
RG_AUD_HEDET_ | [3: 2] RW Audio headset button detect circuit 
LDET_L_HYS_ SEL hysteresis sel signal 

00 = +10mV 01 = +20mV 

+ 40mV 11 =forbidden 
RG_AUD_HEDET_ | [1:0] RW Audio headset button detect circuit 
LDET_H_HYS_ SEL hysteresis sel signal 

00 = +10mV 01 = +20mV 

+ 40mV 11 =forbidden 


ANA_HDT2 


0x00000038 ANA_HDT2(0x00000020) ANA_HDT2 
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Name | Reserved 


Type 


= M a a a 
SR ee a eee 


Bases H RG_AUD_HEDET_ 
F BDET_REF_SEL 


R R 
a CEMAS 


es BB? 1° 1 1? PN)? A 


N 
R 
ANA_HDT2 
Field Name Type 2 Reset Description 
Value 


a 


RG_CHG_PROC_S BYPASS CHG_STS signal 
TS_BYPASS 


1 = bypass CHG_EN O=dis-bypass 


RG_AUD_HEDET_ | [12:11] | RW Audio Headphone jack type select 


JACK_TYPE (Head_L_INT) 


00 = Tie High 01=Tie Low 


10 = No Spring 11 = forbidden 


RG_AUD_HEDET_ | [10:7] RW NA Audio head microphone button 
BDET_REF_SEL pressed detect voltage select signal 
(VDDIO=2.8V) 
0000 = 1.0V 0001 = 0.95V 
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0010 = 0.9V 0011 = 0.85V 
0100 = 0.8V 0101 = 0.75V 
0110 =0.7V 0111 = 0.65V 
1000 = 0.6V 1001 = 0.55V 
1010 = 0.5V 1011 = 0.45V 


1100 = 0.4V 1101/1110/1111 = 
forbidden 


RG_AUD_HEDET_ : Audio headset button detect circuit 
BDET_HYS_SEL hysteresis sel signal 


00 = +10mV 01 = +20mV 
+ 40mV 11 =forbidden 


RG_AUD_PLGPD_ Audio headset plug out detect enable 
EN signal 
0 = disable 1=enable 


ie HP_DRIVER_E Audio headset detect signal LDRV_ENB 
software control signal, it should be 
set from 0->1 several ms (ex. 5ms) 
after audio driver HPL output enable 
signal (RG_AUD_HPL_EN) set from 1-> 
0 


RG_AUD_HPL_EN Audio Driver HPL output enable signal 
_D2HDT_EN to headset detect delay function 
enable signal 


0 = disable delay- 
reg(RG_AUD_HPL_EN_D2HDT_T) 
1 = enable delay- 
reg(RG_AUD_HPL_EN_D2HDT_T) 


RG_AUD_HPL_EN : Audio Driver HPL output enable signal 
_D2HDT_T (RG_AUD_HPL_EN) to headset detect 
delay time 


00 = 8*Tclk 01 = 16*Tclk 


10 = 32*Tclk 11 = 64*Tclk 


ANA_DCLO 


0x0000003C ANA_DCLO(0x00000025) ANA_DCLO 


Name | Reserved 
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Type 


PPP PPP ee 
i a a a a a 


o p 


R R 
T RW RW 


k MAMA 


ANA_DCLO 


Field Name Type “| Reset Description 
Value 


2 a 


RG_AUD_PA_RES | [12:7] RW Reserved 

ERVED 

RG_AUD_ DCL_EN Audio digital control logic enable signal 
0 = disable 1=enable 


RG_AUD_DCL_RS RW Audio digital control logic reset enable 
T signal 
0 = disable 1 = enable 


RG_AUD DRV_SO : Audio DRV delay timer control signal 
FT_T 


000 = Ous 001 = 30us 
010 = 60us 011 = 90us 
100 = 120us 101 = 150us 


110 = 180us 111 = 210us 


RG_AUD_DRV_SO Ee a ee Audio DRV soft start enable signal 
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A EO E a 


RG_AUD_DPOP_A RW NA 0x1 Soft reset dpop module . O:disable , 
UTO_RST 1:enable 


ANA_DCL1 
0x00000040 ANA_DCL1(0x00000000) 


Type 


B eee eee ee 
E a a a Lk 


Name | Reserved P. eee RG_AUD_PA 
F D T = _OVP_DEG_T 


ree E 


TS CA an ea 


ANA_DCL1 


Field Name Bit Type Set/Cle | Reset Description 
ar 
Value 


EURE 


RG_AUD_PACAL_ | [10] RW NA Audio PA calibration clock input enable 
EN signal 
0 = disable 1=enable 


RG_AUD_PACAL_ RW NA Audio PA PWM clock divider select 
DIV signal 
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RG _AUD_PA_OVP 
_ABMOD_PD 


RG AUD PA OVP 
_ABMOD_T 


RG AUD _PA_OVP 
_DEG_EN 


RG_AUD_PA_OVP 
_DEG_T 


ANA_DCL2 


0x00000044 ANA_DCL2(0x00000000) 


Name | Reserved 


SC7731E Device Specification 


00 = 1/128 01 = 1/64 
10 = 1/256 11=1/1 


Audio VBAT_PA over voltage 
protection circuit mode change signal 


0 = enable Class-AB mode 
keep the previous mode 


Audio PA over current protection 
circuit mute timer control signal 


000 = Oms 001 = ims 
010 = 4ms 011 = 16ms 
100 = 64ms 101 = 256ms 


110 = 1s 111 = 4s 


Audio VBAT_PA over voltage 
protection circuit alert deglitch enable 
signal 


0 = disable 1 = enable 


Audio VBAT_PA over voltage 
protection circuit alert deglitch timer 
control signal 


000 = Oms 001 = 0.06ms 
010 = 0.24ms 011 =1ms 
100 = 4ms 101 = 16ms 


110 = 64ms 111 = 256ms 


ANA_DCL2 


Type 


=P PP PPPPPPP PPP eee 
Ga Go Ga Ga 
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_OTP_DEG_T _OCP_DEG_T pul MUTE 


R 
RW RW 
FP 
Ge Ka Nal 


ANA_DCL2 


Field Name Bit Type Set/Cle | Reset Description 
ar 
Value 


i A E: 


RG_AUD_PA_OTP | [12] RW Audio PA over temperature protection 
_DEG_EN circuit alert deglitch enable signal 
0 = disable 1=enable 


RG_AUD_PA_OTP | [11:9] RW Audio PA over temperature protection 
_DEG_T circuit alert deglitch timer control 


000 = Oms 001 = 0.06ms 
010 = 0.24ms 011 =1ms 
100 = 4ms 101 = 16ms 
110 = 64ms 111 = 256ms 


RG AUD PA OTP 
_MUTE_EN 


Audio PA over temperature protection 
circuit mute enable signal 


a 0 = disable 1=enable 
RG_AUD _PA_OCP | [7] Audio PA over temperature protection 
_DEG_EN circuit alert deglitch enable signal 
0 = disable 1 = enable 


RG_AUD_PA_OCP 
_DEG_T 


Audio PA over temperature protection 
circuit alert deglitch timer control 
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signal 

000 = Oms 001 = 0.06ms 
010 = 0.24ms 011 =1ms 
100 = 4ms 101 = 16ms 


110 = 64ms 111 = 256ms 


RG_AUD_PA_OCP Audio PA over current protection 
_MUTE_EN circuit mute power down signal 


1 = enable mute 0 = disable mute 


RG_AUD_PA_OCP Audio PA over current protection 
_MUTE_T circuit mute timer control signal 


000 = Oms 001 = ims 
010 = 4ms 011 = 16ms 
100 = 64ms 101 = 256ms 


110 = 1s 111 = 4s 


ANA_DCL4 

0x0000004C ANA_DCL4(0x0000FFFF) 
eset BN a a a a a eee 
ee eed eae eles Pele ee ealedeslesled 


ANA_DCL4 


Field Name Bit Type Set/Cle | Reset Description 
ar 
Value 


a E 


RG_HPL_DEPOP_ | [15:8] RW NA Oxff HPL depop DAC current setting 
CHG_CURSEL 
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RG_HPR_DEPOP_ HPR depop DAC current setting 


CHG_CURSEL 


ANA_DCL5 
0x00000050 ANA_DCL5(0x0000F800) 


Type 


TR A a 
EM fc le elf EE a a a 
RG RG 


RG | RG A 


RG_AUD_HP | RG_AUD_HP | RG AUD_HP 
_DPOP_GAIN | _DPOP_GAIN | _DPOP_GAIN 
N1 N2 T 


ey tm e e 


ANA_DCL5 


Field Name Bit Type Set/Cle | Reset Description 
ar 
Value 


EE A N ON 


RG_AUD_HPL_RD | [15] RW NA 0x1 Reserved, always=1 
AC_START 


RG_AUD_HPR_RD | [14] RW NA 0x1 Reserved, always=1 
AC_START 


RG_AUD_HP_DPO | [13] RW NA 0x1 Audio HP de-pop fade in function 
P_FDIN_EN enable signal 
0 = disable 1 = enable 
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RG_AUD_HP_DPO Audio HP de-pop fade out function 


P_FDOUT_EN 


RG_AUD_HP_DPO 
P_GAIN_N1 


RG_AUD_HP_DPO 
P_GAIN_N2 


RG _AUD_HP_DPO 
P_GAIN_T 


RG_AUD_HPL_RD 
AC_STS 


RG_AUD_HPR_RD 
AC_STS 


SIAN LAR ci Gc 20 


ANA_DCL6 


0x00000054 ANA_DCL6(0x000000C0) 


enable signal 


0 = disable 1 = enable 


Audio HP de-pop gain step 
(RG_AUD_HP_DPOP_RES_PD=0) 


000 =1 001 =2 
010 =4 011=8 
100 = 16 101 = 32 


110 = 64 111 = 128 


Audio HP de-pop gain step 
(RG_AUD_HP_DPOP_RES_PD=0) 


000 =1 001 =2 
010 =3 011=4 
100=5 101=6 
110=7 111=8 


Audio HP de-pop gain time step 
(RG_AUD_HP_DPOP_RES_PD=0) 


000 = 30us 001 = 60us 
010 = 120us 011 = 250us 
100 = 500us 101 = 1ms 
110 = 2ms 111 = 4ms 
Audio HPL_RDAC status signal 


0 = unfinish/have never done 
finish 


Audio HPR_RDAC status signal 


0 = unfinish/have never done 
finish 


ANA_DCL6 
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Reserved 


Type 


et TE a a a a a 
E E E E: 


Re 
z RG_AUD_HP 
RG_CALDC_ _HPL_ _HPL_ 
Name : WAIT T i a L_DPOP_VAL 
~~ ae 


ANA_DCL6 


Field Name Bit Type Set/Cle | Reset Description 
ar 
Value 


O E 


= _CALDC_WAIT | [14:12] | RW Audio dc-calibration waiting time, 
every data change 
000 =2Tclk 001=3Tclk 010 =4Tclk 
011 = 5Tclk 
100 = 6Tclk 101=7Tclk 110 =8Tclk 
111 = 9Tclk 


RG_AUD_HPL_DP Audio DePOP HPL DAC clock(start-up) 
OP_CLKN1 


00=1Tclk O1=2Tclk 10 = 4Tclk 
11 = 8Tclk 


RG_AUD_HPL_DP Audio DePOP HPL DAC data increase 
OP_N1 step(start-up) 


00=+1 01=+2 10=+4 11=+8 


RG_AUD_HPL_DP : Audio DePOP HPL DAC data final 
OP_VAL1 value(start-up) 


000=2 001=4 010=8 011=16 


100 = 32 101 = 64 110 = 128 111 =256 


RG_AUD_HPL_DP Audio DePOP HPL DAC 
OP_CLKN2 clock(rising/falling) 


00=1Tclk O1=2Tclk 10=4Tclk 
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aE Ee 


RG_AUD_HPL_DP | [2:1] RW NA Audio DePOP HPL DAC data increase 
OP_N2 step(rising/falling) 
OO=+1 O01=+2 10=+4 11=+8 


Sc Lc La La E 
ANA_DCL7 

PPP PPP PPP eee ee ee 
bal a la el a a a a a 


RG_AUD_HP 
R_DPOP_VAL 


-E 


a PEPEPPPPEEPPPEIE 


ANA_DCL7 


Field Name Type s Reset Description 
Value 


E E E 


RG_DEPOPL_PCU | [14:13] | RW depop_hpl_current_sel 
R_OPT 
OO: X2 01:X1 10:X2/3 11:X1/2 


RG_DEPOPR_PCU | [12:11] | RW NA 0x1 depop_hpr_current_sel 
R_OPT 

00: X2 01:X1 10:X2/3 11:X1/2 
RG_AUD_HPR_DP | [10:9] | RW NA Audio DePOP HPR DAC clock(start-up) 
OP_CLKN1 

00=1Tclk O1=2Tclk 10 = 4Tclk 

11 = 8Tclk 


RG_AUD_HPR_DP | [8: 7] a ae Audio DePOP HPR DAC data increase 
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step(start-up) 


00=+1 01=+2 10=+4 11=+8 


RG_AUD_HPR_DP Audio DePOP HPR DAC data final 
OP_VAL1 value(start-up) 


000=2 001=4 010=8 011=16 
100 = 32 101 = 64 110 = 128 111 =256 


RG_AUD_HPR_DP Audio DePOP HPR DAC 
OP_CLKN2 clock(rising/falling) 


00=1Tclk O1=2Tclk 10 = 4Tclk 
11 = 8Tclk 


RG_AUD_HPR_DP Audio DePOP HPR DAC data increase 
OP_N2 step(rising/falling) 


00=+1 O1=+2 10=+4 11=+8 


ANA_STSO 
0x0000005C ANA_STSO(0x000092A0) 


Type 


= eee 
nl a a ad a a a 
RG 


DC_CAL 
| IDAC_ 
CURSEL 


RG HP_DEP | RG _HP_DEP RG_DC_CALI 
OP_WAIT_T1 | OP_WAIT_T2 _IDACVAL 


ANA_STSO 
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Field Name Type ce Reset Description 
Value 


ad I a 


RG_HP_DEPOP_ depop_runing time 


WAIT_T1 
000: 10ms 001: 20ms 010: 40ms 


011: 80ms 100:160ms 101: 320ms 
110: 640ms 


111: 1280ms 


RG_HP_DEPOP_ : depop_finish waiting time 
WAIT_T2 


000: 10ms 001: 20ms 010: 40ms 
011: 80ms 100:160ms 101: 320ms 
110: 640ms 


111: 1280ms 


RG_HP_DEPOP_ CHG_EN_Delay time 


WAIT_T3 
00: 1Tclk 01:2Tclk 10: 4Tclk 11: 


8Tclk 


RG_HP_DEPOP_ : depop path on delay time 


WAIT_T4 
00: 1Tclk 01: 2Tclk 10: 4Tclk 11: 


8Tclk 


RG_DC_CALI_IDA DCCALI_IDAC_repeat_goal 


CVAL 
000: 8 001:9 010:10 011:11 100:12 


101:13 110:14 111:7 


DC_CALI_IDAC_C : IDAC LSB SETTING: 


URSEL 
00: 10nA 01:15nA 10:5nA 11:10nA 


RG_DCCALI_RDAC 
|_ADJ 


ANA_STS2 


0x00000064 ANA_STS2(0x00000000) ANA_STS2 


Name | Reserved 


-e 
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a aa a 
ia el id 


R 


EE a 


ANA_STS2 


Field Name Bit Type Set/Cle | Reset Description 
ar 
Value 


een ee R E 

RG_CALDC_START | [15] RW DC-calibraion start signal 

TTS 0 ---> 1 start calibration 

RG_CALDC_EN [14] DC-calibraion enable signal (digital) 
ERS 0: disable 1: enable 

RG_CALDC_ENO [13] DC-calibraion enable signal (analog) 
o 0: disable 1: enable 


RG_AUD_DCCAL_ | [12] Audio DC-calibration status signal 
STS 
0 = unfinish/have never done 
finish 
RG_DCCALI_STS_ | [11] DCCALI_STS_BYPASS=0, not bypass 
BYPASS DCCALI_process 
DCCALI_STS_BYPASS=1, bypass 
DCCALI_process 


RG_AUD_HP_DPO | [10] Audio DC-calibration finish insert 
P_DVLD signal 
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NE Se OO lc 


RG_DEPOP_CHG_ depop start signal 


START 
0 ---> 1 start calibration 


te DEPOP_CHG_ depop charge en 
0: disable 1:enable 


RG _AUD_ PLUGIN plug_in=1, headphone has been 
inserted 


RG_DEPOP_EN depop_ana_en 


0: disable 1:enable 
RG_DEPOP_CHG_ Audio plug-in depop status signal 
STS 

0 = depop not finish 1 =depop 

finish 


RG_AUD_RCV_DP Audio plug-in depop charge finish 
OP_DVLD insert signal 


0 = unfinish 1 = finish 
RG _HPL_PU_ENB HPL_pull_up enable 

O: pull up enable 1: pull up disable 
RG_HPR_PU_ENB HPR_pull_ up enable 

O: pull up enable 1: pull up disable 
RG_INSBUF_EN INSBUF_EN 

0: disable 1:enable 


GaN en 


ANA_STS3 


0x00000068 ANA_STS3(0x00000000) ANA_STS3 


Name | Reserved 


Type 


Ga a a 
i a a 
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- RG_DEP | RG_DEP 
Name | Reserved = OP_BIA | OP_OP | RG_AUD_HWSW_SEL 


el A A 
E ë EAAMAUEMAAAA 


ANA_STS3 


Field Name Bit Type Set/Cle | Reset Description 
ar 
Value 


ac A E 


RG _AUD_CLK3_R | [11:10] | RW Reserved 
ESERVE 


RG_DEPOP_BIAS_ AUD_DRV_DEPOP_BIAS_CURRENT SEL 
SEL 


00: 1.25uA 01:2.5uA 10:3.75uA 


RG _DEPOP_OPA_ | [7: AUD_DRV_DEPOP_OPA_CURRENT SEL 
SEL 

00: LS_I=5uA, LS_R=100K 

01: LS_l=10uA, LS_R=100K 


10: LS_I=5uA, LS_R=50K 


11: LS_l=10uA,LS_R=50K 


RG_AUD_HWSW_ | [5:0] Hardware control/software control sel 
SEL 
<3>: 0: depend on analog comp value 
1: bypass analog comp value 
<2>: 0: RG_AUD_VCMI_SEL change, 
repeat dccali 
1: change RG_AUD_VCMI_ SEL, get two 
dccali value, choose any according 
RG_AUD_VCMI_SEL =0/=1 
<1>: 0: hw control 
DC_CALI_IDAC_CURSEL, 1: sw control 
DC_CALI_IDAC_CURSEL 
<0>: 0: hw control RG_HPL_PU_ENB, 
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RG_HPR_PU_ENB, RG_INSBUF_EN 


1: swcontrol RG_HPL_PU_ENB, 
RG_HPR_PU_ENB, RG_INSBUF_EN 


ANA_STS4 


aa Ga a 
i a dal al a 


HPL_DCCAL_RDACL 


ANA_STS4 


Field Name Type oo Reset Description 
Value 


i a e E 


HPL_DCCAL_RDA | [15:8] HPL_DCCALI_RDAC_VALUE 
CL 
HPR_DCCAL_RDA | [7:4] NA HPR_DCCALI_RDAC_VALUE 
CL 
HPL_DCCAL_IDAC | [3:2] NA HPL_DCCALI_IDAC_path 
L_SEL 
HPR_DCCAL_IDAC | [1:0] re ke | HPR_DCCALI_IDAC_path 
L_SEL 


ANA_STS5 


0x00000070 ANA_STS5(0x00000000) ANA_STS5 
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Reserved 


Type 


aa a ae a a a 
bn a a a 


RG_HPL | RG_LHPR| Reserve 
HPL_DCCAL_IDACL HPR_DCCAL_IDACL _comp |_COMP 
INS INS ° 


we S e Ee e 
“p f° 1? ye YP 1? fe |? 1° |? |? E T AS 


ANA_STS5 


Field Name Bit Type Set/Cle | Reset Description 
ar 
Value 


i N 


HPL_DCCAL_IDAC | [15:11] NA HPL_DCCALI_IDAC_VALUE 
L 

‘i DCCAL_IDAC | [10: 6] PCH HPR_DCCALI_IDAC_VALUE 
RG HPL_COMP | PAP HPL_DCCALI_IDAC_VALUE 
RG_HPR_COMP I AI ae HPR_DCCALI_IDAC_VALUE 
NS 


CA i 


ANA_STS6 


0x00000074 ANA_STS6(0x00000000) ANA_STS6 


Name | Reserved 


Type 


a a 
in ol dG al a 
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R 
RG_AUD_PACAL_DO See 


ANA_STS6 


Field Name Bit Type Set/Cle | Reset Description 
ar 
Value 


iad A E E 


RG_AUD _PACAL_ | [15:3] NA Audio PA clock calibration data delta 
DO output 


RG_AUD_PACAL_ | [2] NA Audio PA clock calibration data valid 
DVLD signal 
0 = not valid 1 = data valid 


St it a A 


ANA_STS7 


0x00000078 ANA_STS7(0x00000000) ANA_STS7 


Name | Reserved 


Type 


= TE eee eee 


Gel eae a aL 


Name | Reserved RG_AUD_DRV_OC 
als P_FLAG 
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Field Name Bit Type Set/Cle | Reset Description 
ar 
Value 


E E A i 


RG_AUD_HEAD_| 
NSERT_ALL 


RG _AUD_HEAD | 
NSERT3 


RG _AUD_HEAD | 
NSERT2 


RG_AUD_HEAD | 
NSERT 


RG AUD HEAD B 
UTTON 


RG_AUD_PA_SH_ 
FLAG 


RG AUD PA SL_F 
LAG 


Audio headset insert alert signal (need 
software anti-dither) 


0 = normal 1= plugin 


Audio headset-H insert alert signal 
(need software anti-dither) 


0 = normal 1= plugin 


Audio headset-L insert alert signal 
(need software anti-dither) 


1 = plug in 


Audio headset microphone insert alert 
signal (need software anti-dither) 


0 = normal 1= plugin 


Audio headset microphone button 
press alert signal (need software anti- 
dither) 


0 = normal 1 = button press 


Audio PA output short to VBAT detect 
ALERT signal 


Audio PA output short to GND detect 
ALERT signal 


0 = normal 1 = short 
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RG_AUD PA _OVP Audio PA over voltage protection 
_FLAG circuit alert signal 


0 = normal 1 = over 
temperature 


RG_AUD_PA_OTP Audio PA over temperature protection 
_FLAG circuit alert signal 


0 = normal 1 = over 
temperature 


RG_AUD_DRV_OC Audio Driver over current protection 
P_FLAG circuit alert signal 


<3:2>forSPK <1:0> for 
Headphone/Earpiece 


ANA_CLK1 
0x0000007C ANA_CLK1(0x00000204) 


Type 


TR E e ee ee 
AAE 


Type RW 


RLA 


ANA_CLK1 


Field Name Bit Type Set/Cle | Reset Description 
ar 
Value 


E E E E 


RG_AUD_DCDCGE | [15:14] | RW NA DCDC GEN/MEM clock frequency 
N_CLK_F select (based on Fclk=6.5MHz) 
00 = Fclk/4 
01 = Fclk / 3 
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RG_AUD_DCDCC RW NA DCDC CORE clock frequency select 
ORE_CLK_F (based on Fclk=6.5MHz) 
00 = Fclk/4 
01 = Fclk /3 
10/11 = Fclk / 2 
NA 


RG_AUD_DCDCCH | [11:10] DCDC CHG clock frequency select 
G_CLK_F (based on Fclk=6.5MHz) 

00 = Fclk/4 

01 = Fclk /3 

10/11 = Felk / 2 
RG_AUD_PA_CLK Audio PA clock frequency select (based 
F on ADC Clock) 

00 = 1/2 01 = 1/4 

10 = 1/8 11 = 1/16 


RG_AUD_CLK_PN Audio clock PN select (If 

_SEL RG_AUD_AD_CLK_F[1:0]=00 or 10 & 
RG_AUD_DA_CLK_F[1:0]=00, 
RG_AUD_CLK_PN_SEL) 


<0> CLK_AUD_DIG_LOOP 
<1> CLK_AUD_DIG_6P5M 
<2> CLK_AUD_DAC 

<3> CLK_AUD_ADC 

<4> CLK_AUD_DCDCGEN 
<5> CLK_AUD_DCDCCHG 
<6> CLK_AUD_DCDCCORE 


<7> Reserved 
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7.3 12S Serial Interface 


7.3.1 General Features 


There are 2 groups of I2S interface signals between the audio codec and the VBC block, one group is 
for the ADC channels, and the other is for the DAC channels. 12S serial communication is performed 
via three one-bit signals: a clock signal, a data signal and asynchronization signal. 


The three groups of 12S serial interface signals are defined as in below table. 


Table 7-10 12S interface list 


ADC_BCLK ADC bit clock signal 
ADC_LRO ADC synchronization signal 


° Master and Slave Audio Codec is the master of the serial interface, meaning that the audio 
codec initiates data transmission. For the ADC channel, the three signals ADC_BCLK, ADC_LRO, 
ADC_SDATA are all output from audio codec to VBC interface. For the DAC channel, DAC_BCLK and 
DAC_LRO are output from audio codec to VBC interface, and DAC_SDATA, which is generated on 
DAC_BCLK and DAC_LRO by VBC interface, is output from VBC interface to audio codec. 

° Synchronization For the ADC channel, ADC_LRO and ADC_SDATA are generated on 
ADC_BCLK falling edge by the audio codec, and to ensure a data transmission robust to setup/hold 
requirements, VBC interface samples ADC_SDATA on the rising edge of ADC_BCLK. On the other 
hand, for the DAC channels, DAC_LRO is generated on DAC_BCLK falling edge by the audio codec, 
so VBC interface also generates DAC_SDATA on DAC_BCLK falling edge, and the audio codec 
samples DAC_SDATA on DAC_BCLK rising edge. 

° Frequency Relationship The audio codec MCLK (Main Clock) frequency is equal to 12 
MHz, and for different audio sampling frequency, Fs, the frequency of BCLK is different. The mean 
frequency of LRO is equal to Fs, but the delay between two LRO may vary (one BCLK cycle difference 
max) when Ts (= 1/Fs) is not an integer multiple of MCLK period. For instance, if Fs = 44.1 kHz and 
BCLK frequency is equal to 3 MHz, the mean LRO period is equal to 68.02721... BCLK periods, 
and so the number of BCLK cycles between two LRO high-levels varies between 68 and 69. Table 
7-5 describes the relation between MCLK, Fs and BCLK frequency. 

The serial interfaces can work in two modes: DSP mode or 12S mode. The mode is selected through 
the VB_AICR register described in Section 8.6. The following two sections describe the two serial 


interface modes in detail. 


7.3.2 DSP Mode Timing 


In DSP mode, DAC_LRO or ADC_LRO signal is a one DAC_BCLK or ADC_BCLK cycle high-level pulse. 
DAC_SDATA or ADC SDATA transmission has to start one BCLK cycle after LRO rising edge, left 
channel first, from MSB to LSB, then right channel, from MSB to LSB. There is no delay between left 
and right channel transmission, so word length (16 bits data width) must be taken into account when 
transmitting or receiving data. The ADC is mono channel, the same data are sent twice in each cycle. 
The following two figures show the timing of the DSP interface modes. 
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Average value = 1/Fs 
Max jitter = 1 BCLK cycle 


a > 
ADC_BCLK | | | be | | | L... | | eee 
ADC_LRO 
ADC_SDATA se ety Tete Tos Tey 
= >a 
Mono channel data Mono channel data 


Figure 7-8 ADC serial interface timing in DSP mode 


Average value = 1/Fs 
Max jitter = 1 BCLK cycle 


ma a 
DAC_BCLK | | | J i | | | Ld | LJ 
DAC_LRO 
DACSDATA sb Ts] Ds] eT ost Tn 
< >< : > 
Left channel data Right channel data 


Figure 7-9 DAC serial interface timing in DSP mode 


7.3.3 12S Mode Timing 


In 12S mode, DAC_LRO or ADC_LRO signal high-level duration is 32 BCLK cycles, and low-level 
duration is the remaining BCLK cycles, that is, LRO period in BCLK of the current LRO cycle minus 32. 
Therefore, duty cycle of LRO is different from 50%. DAC or ADC SDATA transmission has to start 
one BCLK cycle after LRO edge. 


For DAC channels, right channel data are sent after the LRO rising edge, MSB first. Left channel 
data are sent after the LRO falling edge, MSB first. The ADC is mono channel, and the same data 
are sent twice in each cycle. Depending on data word length (16 bits supported only), SDATA is 
filled with ‘O’ until next channel transmission. The following two figures show the timing of the 12S 
interface modes. 


Average value = 1/Fs 
Max jitter = 1 BCLK cycle 


< > 

< 32 BCLK cycles >a Remaining BCLK cycles 
ADC_BCLK i ! l = | ed | ie ee 
ADC_LRO oe eee ee ee a ee ee eee 
apc spate Te] To 

Ng eg 
Mono channel data Mono channel data 
Figure 7-10 ADC serial interface timing in I2S mode 
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Average value = 1/Fs 
Max jitter = 1 BCLK cycle 


< > 
a 32 BCLK cycles j Remaining BCLK cycles 
DAC_BCLK l.i I Loot { Load od 
DACLRO —— 
DAC_SDATA [ms [ms [mso moa = 
a > < i 
Right channel data Left channel data 


Figure 7-11 DAC serial interface timing in I2S mode 


7.4 VBC Interface 


7.4.1 Overview 


The VBC module is designed as a digital interface, for software control and data handling with Audio 
Codec. Digital high-pass filters, digital gain, SRC, ALC, NGC, side tone module and loop path are also 
implemented in VBC for special applications. 


7.4.2 Features 


(3 APB bus is supported in VBC module interface, used to access the same VBC control 
registers 
(3 Support two ADC channels 
(3 Support two DAC channels 
(3 Support two more DAC interface for software 
(3 Support mute digital gain mix of DAC and external DAC 
o Slave IIS serial interface for ADC and DAC channels with Codec or other masters like 
FM and BT 
Support 5 groups of ADC/DAC IIS interface selected by software 
o 2 320x24 FIFO are used as ADC data buffer. 
o 4 320x24 FIFO are used as DAC data buffer. 
e Support DMA access 
e DAC 6th-order IIR filter are designed for application such as high-pass filter and EQ 
o DAC auto-level control(ALC) is supported 
(3 Another 4"-order IIR filter are implemented as EQ, and the position of the 4"-order 


EQ can be configured to be in front of ALC or behind ALC 


(3 DAC noise gate is implemented 

e DAC digital gain is supported 

(3 Two channel data of DAC can be mixed by different ways 

(3 DAC output limit is supported 

(3 DAC output can be selected as 16 bits or 24 bits 

(3 ADC SRC is implemented for converting sample rate 

(3 ADC digital gain is supported 

e Side tone is supported 

(3 High-pass filter is included in side-tone 

(3 Two channel data of side tone can be mixed by different way 

(3 ADC input signal can be sent to DAC through side tone, mixed with DAC data at two 
positions 
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(3 DAC output signal can loop to ADC 
(3 ADCO1 interrupts will be sent to software if one ADC FIFO is almost full 
(3 DAC interrupt will be sent to software if one DAC FIFO is almost empty 


7.4.3 Signal Description 


7.4.4 Function Description 


APB bus is able to access VBC control register. Through configuring register, four channels ADCO, 
ADC1, DACO and DAC1 can be shut down independently. All VBC function modules work at 26M clock, 
which can also be shut down. Interrupt will be sent to software after the data in the FIFO is almost 

full for ADC channel, or almost empty for DAC channel. 


DMA hardware channel is provided for ADC and DAC respectively. Instead of interrupt, DMA request 
will be sent to DMA after the data in the FIFO is almost full for ADC channel, or almost empty for DAC 
channel. 


Async-FIFO is implemented at the boundary of 12S clock domain and the VBC function clock domain. 


One of the five group 12S interface is selected to be connected with VBC. 


7.4.4.1 Path Control and Function Module 
Dgmixer : 
F | +/-/0 I 1/0 
amil ep bole —) H a a 
0 1) X E c T N N F I 
! X Q f c I I ——> 
F ! E 7/0 l6 5 D fo fe] JH] a Elas 
aei m i ADi Te i 
0 ! ii A 
F | side tone 
L- A 24bit— ®) PM 
z ! FIFO 
fila = 
i ERE 
i RP p 24bit: i ®) rs x 
reece | HPF 
AA 
MIXER 
rN 
adeng mux || mux 
M Cb) Se ye 
M <— q U 
a- | a Oa U a a A a 
0 : S F i“ I 
R I I }~<}—— 
F C F S 
hl M 
aia Qa |= — wo 
x 
i X Lao 


Figure 7-12 VBC Path Control 


The figure above describes all VBC data flow paths. Except the direct DAC and ADC paths, several 
loop paths are added for different application. 


7.4.4.1.1 ADC loop to DAC 


Side tone module is implemented between ADC and DAC path, and through the side tone module 
and an Sync-FIFO, ADC data can loop to the DAC channels, either to the input of DAC EQ6, or output 
of the DAC channels, added or subtracted by the DAC data. The FIFO depth is 8 


7.4.4.1.2 DAC loop to ADC 
The output of DAC can also loop to ADC path, into the ADC digital gain module. 
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The input data of each ADC channel can be selected between the two input channel. 


7.4.4.1.3 Digital Gain (DG) 


A digital gain is implemented for each DAC and ADC channel, and the gain coefficient DG[6:0] is 
parsed as the figure below. 


Gi = DG[2:0] = 0,1,2,3,4,5,6,7 
i 

G0.75[Gi] = [ 128 117 108 99 90 83 76 70 ] 
M = DG[6:3] = 0,1,2,3,4,...15 


G0. 75[Gi] | 

| 24bits 
! (DAC) 
 16bits 
i (ADC) 


16bits 


Figure 7-13 VBC Digital Gain 


7.4.4.1.4 Mixer 


The mixer module is implemented in DAC channel and before Side tone function module. The left 
and right channel data input to the mixer, and different mixing operation will be implemented 
according to the control registers. 


+1/-1 
L : se 
+1/-1 
R X > R 
Figure 7-14 VBC Mixer 
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7.4.4.1.5 6'"-order EQ 


The 6th-order IIR high-pass filter is showed in the figure below. The filter is grouped into 3 parts. 
Each part is a 2"*-order IIR, and implemented in one module, named vbhp_s01.v, vbhp_s23.v and 
vbhp_45.v. In each 2"*-order IIR, the two channel data share the hardware, so after a valid-in signal, 
the DACO data are processed first, and then the DAC1 data are processed. After DAC1 data 
processing finishes, the valid-out signal is generated. All the coefficients of the filter are 24bits, and 
configured in the control registers 


All the data during IIR processing are 34bits. The input 16bits data are left shifted 16bits and 
extended 2 bits to be 34bits, and the output data are 28bits for ALC module processing or directly to 
EQ4. 


S1 


so B0_0 A0_0 BO_1 AO_I 
i 
{2'b00, D[31:0] } 
Bll 
2_1 


34bits 
ji z À -A1_1 
<<16 
A 
>>15 >>15 5515 + >>15 
l6bits 
B2_0 -A2_0 B -A21 
515 > 515 ESN SE 


S4 BO_4 A0_4 S5 B0_5 A0_5 s6 
34bits 28bits 
>z Ba E — >) Gem e Ene" 


za i 
-Al_4 5 
B14 B15 Al 
15 15 >15 15 
Zi p 
B2_4 A24 B2_5 A2_5 
>15 > 15 [se >>15 


Figure 7-15 VBC 6-order DAC IIR filter 
Note: whether EQ4 or ALC is after EQ6 is controlled by control register 


7.4.4.1.6 4'".order EQ 
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The 4"-order IIR high-pass filter is just implemented by the first section of 2"*-order IIR and the third 
section of 2"°-order IIR. 


7.4.4.1.7 ALC 
As for the ALC module, please refer to the document “VBC_ALC Design Specification”. 


The 8bits hp_limit control register is for the output limit logic. The output signal also can be limited 
to an expected value, and the value is hp_limit[7:0]<<16+16’hFFFF. 


7.4.4.1.8 Side Tone 


The side tone module includes a high-pass filter and a digital gain. The coefficient N[3:0] of the high- 
pass filter should be configured by software. The digital gain of side tone is the same with the DAC 
and ADC channel digital gain. 


eae ‘es Gi=DG[2:0] = 0,1,2,3,4,5,6,7 

hz) = (1-1>>(N+1)) ——————— Z 

1- (1-1>>N) Z“ G0.75[Gi] = [ 124117 108 99 90 83 76 70 ] 
M= DG[6:3] = 0,1,2,3,4,...15 

N= HPF[3:0] = 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15 


r 


eee | G0,75[Gi] | 
124bits 24bits 16bits! i 
; shl 

-ET +) eX) : 

16bits i i i 

l m] i i 
D E S | 24bits 

>>N 
HPF by-pass 16bits 
Figure 7-16 VBC Side Tone 
7.4.4.1.9 ADC SRC 

V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2309 of 3034 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(GOR SPREADTRUM 


Basic function of ADC SRC for audio with X1, X44.1/32 , X44.1/48 
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44.1K 
44.1K = 
195 
32K, 96K J 
EZ ; > FIR | i | | 
U3_32K | 28bK | 
FIR FIR 
H> ra H p - 
i U3_96K | | iis U49_288K 
195} | | | | 
| | | | 
48K i ; 
— > 2 =œ FIR 96K 
i U2_48K 


Figure 7-17 VBC ADC SRC 


The ADC SRC module is just the second part of DAC SRC, so the input sample rate of ADC channel 
should be one of 32k, 44.1k or 48K. 


For the DAC SRC and ADC SRC design, please refer to the “VBC DAC SRC Design Specification” and 
“VBC ADC SRC Design Specification”. 


7.4.4.1.10 Notch tone ( NCH ) 


HPF_L Notch_L 


+ > 
AA Ẹ 
PT level +4-/0 
Build t — l PT_level_L A 
Release t PH T1 Pi 
o reall Pilot Tone 
a eee mmm Generator PT level R y 
PT_Tone_s 
e VT level L >/\ 
Do << T2 BS ars 
fcc mane ibrate Tone 
elas » Generator VT level R > 
VT_Tone_s 


| 
+/-/0 
Oj 


HPF_R Notch_R 


ae) 
Oe 


Pilot tone: used for voice coil temperature measurement 
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Vibrate tone: used for 3-in-1 speaker. 


Enable 


Hold_t 


SC7731E Device Specification 


Build_t 


Releag 


e_control 


Release with Hold t 


TS 


Release_t 


Tone_s 


7.4.4.2 


Clock Domain 


Totally four clocks input to voice band interface: 


° clk_adc_iis for ADC 12S Slave block 
° clk_dac_iis for DAC 12S Slave block 
° APB clock 

° clk_vbc for VBC logic control 


7.4.4.3 


12S Slave Interface 


The 12S slave interface receives serial ADC data under the control of clk_adc_iis and adc_iis_Iro, 
which are generated by audio codec 12S master interface, and sends serial DAC data under the 
control of clk_dac_iis and dac_iis_lro, which are also generated by audio codec 12S master interface. 


7.4.4.4 


VBC clock structure 


All clock of VBC shows in table below: 


Table 1-7-11 VBC clock description 
clock direction source description 
clk_vbc input SOC 26MHz 
PCLK input SOC PCLK of APB bus 
clk_vbc_adc01_iisO | input SOC or PAD adc01 iisO clock 
clk_vbc_adc01_iis1 | input SOC or PAD adc01 iis1 clock 
clk_vbc_adc01_iis2 | input SOC or PAD adc01 iis2 clock 
clk_vbc_adc01_iis3 | input SOC or PAD adc01 iis3 clock 
clk_vbc_adc01_iis4 | input SOC or PAD adc01 iis4 clock 
clk_vbc_dac_iisO input SOC or PAD dac iisO clock 
clk_vbc_dac_iis1 input SOC or PAD dac iis1 clock 
clk_vbc_dac_iis2 input SOC or PAD dac iis2 clock 
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clk_vbc_dac_iis3 input SOC or PAD dac iis3 clock 
clk_vbc_dac_iis4 input SOC or PAD dac iis4 clock 
clk_vbe P vbc_top 
PCLK >| 
D Q 


clk_vbe_dac_iisO4—> 

clk_vbe_dac_iisl14—> 

clk_vbe_dac_iis2——> > D Q}—vbc_iis_do> 
clk_vbe_dac_iiss4—> > CG mn 
clk_vbe_dac_iis4——> 

clk_vbc_adc01_iis04;—>> ID ol 
clk_vbc_adc01_iisl4j—> 

clk_vbe_adc01_iis2-—> > m a 
clk_vbc_adc01_iis3+—> ce | —4 T 
clk_vbce_adc01_iis4H—> 

clk_vbc_adc01_iis0-—> D ol 
clk_vbc_adc01_iisl4—>> 

clk_vbe_adc01_iis2-—> > > | 
clk_vbc_adc01_iis34—> CG 
clk_vbc_adc01_iis44;—> 


Figure 7-18 VBC clock structure 


All clock of VBC could set false path between each other. IIS in VBC designs as IIS slave. The IIS 
interface timing shows in figure below. iis_Ir and iis_do(from master, named as vbc_iis_do in VBC IIS 
interface) are captured at negedge of clk_iis, iis di(to IIS master) is launched at posedge of clk_iis. 


M T = i} ' i} i I i} 
a iis Iir ' ' ' ' ' ' 1 ' ' ' ' ' ' ' ' ' 
- Lamnch < iis do aT i MSB Tiei LSB MSB LSB | i N i ! 
Latch isai (1 71 MSB dis di LSB MSBO “LSB a 
è Oo | eG 
E 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
alk tis: , O i i i ' ' T ' ' ' T i f ' ' T H 
3 taiea ael 1 oo, ie ee Be ee Pe a oe 
: y a iis_do INSB E i iis ido a ‘LSB LMSB Los ISB i i nm ----- i i i 
v Launch iis di ae s i TETT ' on LSB MSB s i ' i $ TS ' i i el ia mm i ' 
e Loa a E a a a e e a a a a a a a a a e 
Figure 7-19 VBC IIS interface timing 

7.4.5 VBC_VBC_REGBANK Register Address Map 

Base address: 

FIFO Address 

DACO FIFO: 0x1000 
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DAC1 FIFO: 0x1004 
DAC2 FIFO: 0x1008 
DAC3 FIFO: Ox100C 
ADCO FIFO: 0x1010 
ADC1 FIFO: 0x1014 


Table 7-12 VBC registers address mapping 


tll a aS, P'S 
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Ox00E4 VBC_DACO1_FIFO_LVL vbc dac fifo almost empty/almost full level 
control regtisters 


Ox00E8 VBC_DAC23_FIFO_LVL vbc dac fifo almost empty/almost full level 
control regtisters 


OxO0EC VBC_ADCO1_FIFO_LVL vbc adc fifo almost empty/almost full level 
control regtisters 


Ox00FO VBC_ADC23_FIFO_LVL vbc adc fifo almost empty/almost full level 
control regtisters 
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0x0450 VBC_ADCO1_EQ6_COEF10_ | vbc adcO1 eq6 coefficient high 16bit 


H 
0x0454 VBC_ADCO1_EQ6_COEF10_L | vbc adcO1 eq6 coefficient low 8bit 


0x0458 VBC_ADCO1_EQ6_COEF11_ | vbc adcO1 eq6 coefficient high 16bit 


H 
0x045C VBC_ADCO1_EQ6_COEF11_L | vbc adcO1 eq6 coefficient low 8bit 


0x0460 VBC_ADCO1_EQ6_COEF12_ | vbc adcO1 eq6 coefficient high 16bit 


H 
0x0464 VBC_ADCO1_EQ6_COEF12_L | vbc adc01 eq6 coefficient low 8bit 


0x0468 VBC_ADCO1_EQ6_COEF13_ | vbc adcO1 eq6 coefficient high 16bit 


H 
0x046C VBC_ADC01-EQ6_COEF13_L | vbc adc01 eq6 coefficient low 8bit 


0x0470 VBC_ADCO1_EQ6_COEF14_ | vbc adc01 eq6 coefficient high 16bit 


H 
0x0474 VBC_ADC01_EQ6_COEF14_L | vbc adc01 eq6 coefficient low 8bit 


0x0478 VBC_ADC01_EQ6_COEF15_ | vbc adc01 eq6 coefficient high 16bit 


H 
0x047C VBC_ADC01_EQ6_COEF15_L | vbc adc01 eq6 coefficient low 8bit 


0x0480 VBC_ADC01_EQ6_COEF16_ | vbc adc01 eq6 coefficient high 16bit 


H 
0x0484 VBC_ADC01_EQ6_COEF16_L | vbc adc01 eq6 coefficient low 8bit 


0x0488 VBC_ADC01_EQ6_COEF17_ | vbc adc01 eq6 coefficient high 16bit 


H 
0x048C VBC_ADC01_EQ6_COEF17_L | vbc adc01 eq6 coefficient low 8bit 
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0x0490 VBC_ADCO1_EQ6_COEF18__ | vbc adcO1 eq6 coefficient high 16bit 


H 
0x0494 VBC_ADCO1_EQ6_COEF18 _L | vbc adc01 eq6 coefficient low 8bit 


0x0498 VBC_ADC01_EQ6_COEF19_ | vbc adcO1 eq6 coefficient high 16bit 


H 
0x049C VBC_ADCO1_EQ6_COEF19 L | vbc adc01 eq6 coefficient low 8bit 


0x04A0 VBC_ADCO1_EQ6_COEF20_ | vbc adcO1 eq6 coefficient high 16bit 


H 
Ox04A4 VBC_ADCO1_EQ6_COEF20_L | vbc adc01 eq6 coefficient low 8bit 


0x04A8 VBC_ADC01_EQ6_COEF21_ | vbc adc01 eq6 coefficient high 16bit 


H 
0x04AC VBC_ADC01_EQ6_COEF21_L | vbc adc01 eq6 coefficient low 8bit 


0x04B0 VBC_ADC01_EQ6_COEF22_ | vbc adc01 eq6 coefficient high 16bit 


H 
0x04B4 VBC_ADC01_EQ6_COEF22_L | vbc adc01 eq6 coefficient low 8bit 


0x04B8 VBC_ADC01_EQ6_COEF23_ -| vbc adc01 eq6 coefficient high 16bit 


H 
0x04BC VBC_ADC01_EQ6_COEF23_L | vbc adc01 eq6 coefficient low 8bit 


0x04CO VBC_ADCO1_EQ6_COEF24_ | vbc adcO1 eq6 coefficient high 16bit 


H 
0x04C4 VBC_ADC01_EQ6_COEF24_L | vbc adc01 eq6 coefficient low 8bit 


0x04C8 VBC_ADC01_EQ6_COEF25_ | vbc adc01 eq6 coefficient high 16bit 


H 
0x04CC VBC_ADC01_EQ6_COEF25_L | vbc adc01 eq6 coefficient low 8bit 


0x04D0 VBC_ADC01_EQ6_COEF26_ | vbc adc01 eq6 coefficient high 16bit 


H 
0x04D4 VBC_ADC01_EQ6_COEF26_L | vbc adc01 eq6 coefficient low 8bit 


0x04D8 VBC_ADC01_EQ6_COEF27_ | vbc adc01 eq6 coefficient high 16bit 


H 
0x04DC VBC_ADC01_EQ6_COEF27_L | vbc adc01 eq6 coefficient low 8bit 


0x04E0 VBC_ADC01_EQ6_COEF28_ | vbc adc01 eq6 coefficient high 16bit 


H 
0x04E4 VBC_ADC01_EQ6_COEF28_L | vbc adc01 eq6 coefficient low 8bit 
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Ox04E8 VBC_ADCO1_EQ6_COEF29__ | vbc adcO1 eq6 coefficient high 16bit 


H 
Ox04EC VBC_ADCO1_EQ6_COEF29 L | vbc adc01 eq6 coefficient low 8bit 


0x04F0 VBC_ADC01_EQ6_COEF30_ | vbc adc01 eq6 coefficient high 16bit 


H 
0x04F4 VBC_ADC01_EQ6_COEF30_L | vbc adc01 eq6 coefficient low 8bit 


0x04F8 VBC_ADC01_EQ6_COEF31_ | vbc adc01 eq6 coefficient high 16bit 


H 
0x04FC VBC_ADC01_EQ6_COEF31_L | vbc adc01 eq6 coefficient low 8bit 


0x0500 VBC_ADC01_EQ6_COEF32_ | vbc adc01 eq6 coefficient high 16bit 


H 
0x0504 VBC_ADC01_EQ6_COEF32_L | vbc adc01 eq6 coefficient low 8bit 


0x0508 VBC_ADC01_EQ6_COEF33_ | vbc adc01 eq6 coefficient high 16bit 


H 
0x050C VBC_ADC01_EQ6_COEF33_L | vbc adc01 eq6 coefficient low 8bit 


0x0510 VBC_ADC01_EQ6_COEF34_ -| vbc adc01 eq6 coefficient high 16bit 


H 
0x0514 VBC_ADC01_EQ6_COEF34_L | vbc adc01 eq6 coefficient low 8bit 


0x0518 VBC_ADC01_EQ6-COEF35_ | vbc adc01 eq6 coefficient high 16bit 


H 
0x051C VBC_ADC01_EQ6_COEF35_L | vbc adc01 eq6 coefficient low 8bit 


0x0520 VBC_ADC01_EQ6_COEF36_ | vbc adc01 eq6 coefficient high 16bit 


H 
0x0524 VBC_ADC01_EQ6_COEF36_L | vbc adc01 eq6 coefficient low 8bit 


0x0528 VBC_ADC01_EQ6_COEF37_ | vbc adc01 eq6 coefficient high 16bit 


H 
0x052C VBC_ADC01_EQ6_COEF37_L | vbc adc01 eq6 coefficient low 8bit 


0x0530 VBC_ADC01_EQ6_COEF38_ | vbc adc01 eq6 coefficient high 16bit 


H 
0x0534 VBC_ADC01_EQ6_COEF38_L | vbc adc01 eq6 coefficient low 8bit 


0x0538 VBC_ADC01_EQ6_COEF39_ | vbc adc01 eq6 coefficient high 16bit 


H 
0x053C VBC_ADC01_EQ6_COEF39_L | vbc adc01 eq6 coefficient low 8bit 
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0x0540 VBC_ADCO1_EQ6_COEF40_ | vbc adc01 eq6 coefficient high 16bit 


H 
0x0544 VBC_ADCO1_EQ6_COEF40_L | vbc adc01 eq6 coefficient low 8bit 


0x0548 VBC_ADCO1_EQ6_COEF41__ | vbc adcO1 eq6 coefficient high 16bit 


H 
0x054C VBC_ADCO1_EQ6_COEF41_L | vbc adc01 eq6 coefficient low 8bit 


0x0550 VBC_ADCO1_EQ6_COEF42_ | vbc adc01 eq6 coefficient high 16bit 


3 
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0x0650 VBC_ADC23_EQ6_COEF10_ | vbc adc23 eq6 coefficient high 16bit 


H 
0x0654 VBC_ADC23_EQ6_COEF10_L | vbc adc23 eq6 coefficient low 8bit 


0x0658 VBC_ADC23_EQ6_COEF11__ | vbc adc23 eq6 coefficient high 16bit 


H 
0x065C VBC_ADC23_EQ6_COEF11_L | vbc adc23 eq6 coefficient low 8bit 


0x0660 VBC_ADC23_EQ6_COEF12_ | vbc adc23 eq6 coefficient high 16bit 


H 
0x0664 VBC_ADC23_EQ6_COEF12_L | vbc adc23 eq6 coefficient low 8bit 


0x0668 VBC_ADC23_EQ6_COEF13_ | vbc adc23 eq6 coefficient high 16bit 


H 
0x066C VBC_ADC23_EQ6_COEF13_L | vbc adc23 eq6 coefficient low 8bit 


0x0670 VBC_ADC23_EQ6_COEF14_ | vbc adc23 eq6 coefficient high 16bit 


H 
0x0674 VBC_ADC23_EQ6_COEF14_L | vbc adc23 eq6 coefficient low 8bit 


0x0678 VBC_ADC23_EQ6_COEF15_ -| vbc adc23 eq6 coefficient high 16bit 


H 
0x067C VBC_ADC23_EQ6_COEF15_L | vbc adc23 eq6 coefficient low 8bit 


0x0680 VBC_ADC23_EQ6_COEF16_ | vbc adc23 eq6 coefficient high 16bit 


H 
0x0684 VBC_ADC23_EQ6_COEF16_L | vbc adc23 eq6 coefficient low 8bit 


0x0688 VBC_ADC23_EQ6_COEF17_ | vbc adc23 eq6 coefficient high 16bit 


H 
0x068C VBC_ADC23_EQ6_COEF17_L | vbc adc23 eq6 coefficient low 8bit 


0x0690 VBC_ADC23_EQ6_COEF18_ | vbc adc23 eq6 coefficient high 16bit 


H 
0x0694 VBC_ADC23_EQ6_COEF18_L | vbc adc23 eq6 coefficient low 8bit 


0x0698 VBC_ADC23_EQ6_COEF19_ | vbc adc23 eq6 coefficient high 16bit 


H 
0x069C VBC_ADC23_EQ6_COEF19_L | vbc adc23 eq6 coefficient low 8bit 


0x06A0 VBC_ADC23_EQ6_COEF20_ | vbc adc23 eq6 coefficient high 16bit 


H 
0x06A4 VBC_ADC23_EQ6_COEF20_L | vbc adc23 eq6 coefficient low 8bit 
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Ox06A8 VBC_ADC23_EQ6_COEF21__ | vbc adc23 eq6 coefficient high 16bit 


H 
Ox06AC VBC_ADC23_EQ6_COEF21_L | vbc adc23 eq6 coefficient low 8bit 


0x06B0 VBC_ADC23_EQ6_COEF22_ | vbc adc23 eq6 coefficient high 16bit 


H 
0x06B4 VBC_ADC23_EQ6_COEF22_L | vbc adc23 eq6 coefficient low 8bit 


0x06B8 VBC_ADC23_EQ6_COEF23_ | vbc adc23 eq6 coefficient high 16bit 


H 
0x06BC VBC_ADC23_EQ6_COEF23_L | vbc adc23 eq6 coefficient low 8bit 


0x06C0 VBC_ADC23_EQ6_COEF24_ | vbc adc23 eq6 coefficient high 16bit 


H 
0x06C4 VBC_ADC23_EQ6_COEF24_L | vbc adc23 eq6 coefficient low 8bit 


0x06C8 VBC_ADC23_EQ6_COEF25_ | vbc adc23 eq6 coefficient high 16bit 


H 
Ox06CC VBC_ADC23_EQ6_COEF25_L | vbc adc23 eq6 coefficient low 8bit 


0x06D0 VBC_ADC23_EQ6_COEF26_ -| vbc adc23 eq6 coefficient high 16bit 


H 
0x06D4 VBC_ADC23_EQ6_COEF26_L | vbc adc23 eq6 coefficient low 8bit 


0x06D8 VBC_ADC23_EQ6_COEF27_ | vbc adc23 eq6 coefficient high 16bit 


H 
Ox06DC VBC_ADC23_EQ6_COEF27_L | vbc adc23 eq6 coefficient low 8bit 


Ox06E0O VBC_ADC23_EQ6_COEF28_ | vbc adc23 eq6 coefficient high 16bit 


H 
Ox06E4 VBC_ADC23_EQ6_COEF28 _L | vbc adc23 eq6 coefficient low 8bit 


Ox06E8 VBC_ADC23_EQ6_COEF29__ | vbc adc23 eq6 coefficient high 16bit 


H 
Ox06EC VBC_ADC23_EQ6_COEF29 L | vbc adc23 eq6 coefficient low 8bit 


Ox06FO VBC_ADC23_EQ6_COEF30__ | vbc adc23 eq6 coefficient high 16bit 


H 
Ox06F4 VBC_ADC23_EQ6_COEF30_L | vbc adc23 eq6 coefficient low 8bit 


Ox06F8 VBC_ADC23_EQ6_COEF31__ | vbc adc23 eq6 coefficient high 16bit 


H 
Ox06FC VBC_ADC23_EQ6_COEF31_L | vbc adc23 eq6 coefficient low 8bit 
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0x0700 VBC_ADC23_EQ6_COEF32_ | vbc adc23 eq6 coefficient high 16bit 


H 
0x0704 VBC_ADC23_EQ6_COEF32_L | vbc adc23 eq6 coefficient low 8bit 


0x0708 VBC_ADC23_EQ6_COEF33__ | vbc adc23 eq6 coefficient high 16bit 


H 
0x070C VBC_ADC23_EQ6_COEF33_L | vbc adc23 eq6 coefficient low 8bit 


0x0710 VBC_ADC23_EQ6_COEF34__ | vbc adc23 eq6 coefficient high 16bit 


H 
0x0714 VBC_ADC23_EQ6_COEF34_L | vbc adc23 eq6 coefficient low 8bit 


0x0718 VBC_ADC23_EQ6_COEF35__ | vbc adc23 eq6 coefficient high 16bit 


H 
0x071C VBC_ADC23 EQ6 COEF35 _L | vbc adc23 eq6 coefficient low 8bit 


0x0720 VBC_ADC23_EQ6_COEF36__ | vbc adc23 eq6 coefficient high 16bit 


H 
0x0724 VBC_ADC23_EQ6_COEF36_L | vbc adc23 eq6 coefficient low 8bit 


0x0728 VBC_ADC23_EQ6_COEF37__ -| vbc adc23 eq6 coefficient high 16bit 


H 
0x072C VBC_ADC23_EQ6_COEF37_L | vbc adc23 eq6 coefficient low 8bit 


0x0730 VBC_ADC23_EQ6_COEF38__ | vbc adc23 eq6 coefficient high 16bit 


H 
0x0734 VBC_ADC23_EQ6_COEF38_L | vbc adc23 eq6 coefficient low 8bit 


0x0738 VBC_ADC23_EQ6_COEF39__ | vbc adc23 eq6 coefficient high 16bit 


H 
0x073C VBC_ADC23_EQ6_COEF39 L | vbc adc23 eq6 coefficient low 8bit 


0x0740 VBC_ADC23_EQ6_COEF40__ | vbc adc23 eq6 coefficient high 16bit 


H 
0x0744 VBC_ADC23_EQ6_COEF40_L | vbc adc23 eq6 coefficient low 8bit 


0x0748 VBC_ADC23_EQ6_COEF41__ | vbc adc23 eq6 coefficient high 16bit 


H 
0x074C VBC_ADC23_EQ6_COEF41_L | vbc adc23 eq6 coefficient low 8bit 


0x0750 VBC_ADC23_EQ6_COEF42__ | vbc adc23 eq6 coefficient high 16bit 


H 
0x0754 VBC_ADC23_EQ6_COEF42_L | vbc adc23 eq6 coefficient low 8bit 
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0x0904 VBC_DAC_TONE_GEN_PARA | VBC DAC Tone Generate ParameterO 
MO 


0x0908 VBC_DAC_TONE_GEN_PARA | VBC DAC Tone Generate Parameter1 
M1 


0x090C VBC_DAC_TONE_GEN_PARA | VBC DAC Tone Generate Parameter2 
M2 


0x0910 VBC_DAC_TONE_GEN_PARA | VBC DAC Tone Generate Parameter3 
M3 


0x0914 VBC_DAC_TONE_GEN_PARA | VBC DAC Tone Generate Parameter4 
M4 


0x0918 VBC_DAC_TONE_GEN_PARA | VBC DAC Tone Generate Parameter5 
M5 


0x091C VBC_DAC_TONE_GEN_PARA | VBC DAC Tone Generate Parameter6 
M6 


0x0920 VBC_DAC_TONE_GEN_PARA | VBC DAC Tone Generate Parameter7 
M7 


0x0924 VBC_DAC_TONE_GEN_PARA | VBC DAC Tone Generate Parameter8 
M8 


0x0928 VBC_DAC_TONE_GEN_PARA | VBC DAC Tone Generate Parameter9 


M9 
— N _ 
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7.4.5.1 VBC_MODULE_CLR 
0x00000000 vbc module clear registers(0x00000000) VBC_MODULE_CLR 


Ec a a a Fa a 


Reserved 


O 


vbc module clear registers 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
E ee E 


rf_dac_nchtone_c | [27] S dac notch tone clear 
Ir 


rf_dac_nchflt_clr | [26] EOE e dac notch filter clear 
rf_adc23_dg clr [25] Pee adc23 dg module clear 


rf_adcO1_dg clr [24] e e adc01 dg module clear 
rf_adc23_eq6 clr | [23] ae adc23 eq6 module clear 
rf_adcO1_eq6 clr | [22] mE el adc01 eq6 module clear 


rf_adc23_iis_fifo_ | [21] WC NA adc23 iis afifo clear 
clr 
rf_adcO1 iis fifo | [20] =i i | adc01 iis afifo clear 
clr 


rf_dac_iis fifo_clr | [19] a e dac iis afifo clear 
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e e 
nl ill ol A a 
Bea La ll GE sc 
ee e e 
Sc a I 
a a a 
oe ee ee 
ell ll br 4 
eal Ll ll Gal" 
le a bs > 


de dac_dgmixer_c “epee dac dgmixer module clear 


es eee 
cl 
ee ee) 
a ee 
ese Lb” LI coir 
ee ee _cee | 
iene Ll ll r 
a er 


7.4.5.2 VBC_DAC_DGMIXER_DGO 


0x00000004 vbc dac dgmixer control registers(0x00000000) VBC_DAC_DGMIXER_DGO 
(sae (aca A A A A 


rf_dac1_dgmixer_dg 


Type frw 


pa rf_dac0_dgmixer_dg 
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vbc dac dgmixer control registers 


Field Name Bit Type Set/Cle | Reset Description 
ar 
Value 
rf_dac1_dgmixer_ | [31:16] | RW NA dac1 dgmixer digital gain 
dg 
rf_dacO_dgmixer_ | [15:0] pre dacO dgmixer digital gain 
dg 


7.4.5.3 VBC_DAC_DGMIXER_DG1 


0x00000008 vbc dac dgmixer control registers(0x00000000) VBC_DAC_DGMIXER_DG1 
(ai (acacia Ue cll 


rf_dac3_dgmixer_dg 


Type frw 


eae | rf_dac2_dgmixer_dg 
i 


vbc dac dgmixer control registers 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_dac3_dgmixer_ | [31:16] | RW NA dac3 dgmixer digital gain 
dg 
rf_dac2_dgmixer_ | [15:0] a dac2 dgmixer digital gain 
dg 
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7.4.5.4 VBC_IIS_CTLO 
0x00000014 vbc iis control registers(Ox00000000) VBC_IIS_CTLO 


pee ee ele ree ee fa sels ele el 


Reserved 


Type 


ce [cl cal ca Ee [i al a a a 


al Reserved = x Reserved 


e eee 


vbc iis control registers 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a E a 


rf_iis_tx_lp_rx [13] RW NA Loop IIS Tx signals(DA) to IIS Rx 
signals(AD). 
0: normal mode 
1: loop mode 


i CE E E 


rf iis_adc23_clk_i | [11] RW NA VBC interface reverses ADC23 12S clk 
nv from audio codec as its 12S clk to 
receive serial data 
0: normal mode 
1: inverse mode 
rf_iis_dac_clk_inv | [10] RW NA VBC interface reverses DAC 12S clk 
from audio codec as its 12S clk to send 
serial data 
0: normal mode 
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ES Oe E O 


rf_iis_adcO1_clk_i RW NA VBC interface reverses ADCO1 12S clk 
nv from audio codec as its 12S clk to 
receive serial data 
0: normal mode 
1: inverse mode 


Gara a 2 E 


7.4.5.5 VBC_ENABLE_CTRL 
0x00000018 vbc enable control registers(0x00000000) VBC_ENABLE_CTRL 


kam i a al Fe i ea ee 


Reserved 


rf_a rf_a I rf_d rf_d an F 
dc2 dc1 dcO ac3 ac2 acl acO 
_dm | _dm | _dm | _dm f} _dm 

a_e a_e a_e ae 


bä H EEE PEPE EE 


vbc enable control registers 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


se all lt EE 
rf_adc3_dma_en | [15] Cn ae ae adc3 dma enable 


ee a 
eel ll A rine 
ae ee ee 
ea Ll ll cI a 
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rf_ dac2_dma_en_ | [10] eee ee ie dac2 dma enable 


rf_adc3_fifo_en adc fifo enable, when use adc data 
path, need to be open before iis data 
in 


rf_adc2_fifo_en adc fifo enable, when use adc data 
path, need to be open before iis data 
in 


rf_adc1_fifo_en adc fifo enable, when use adc data 
path, need to be open before iis data 
in 


rf_adcO_fifo_en adc fifo enable, when use adc data 
path, need to be open before iis data 
in 


rf_dac3_fifo_en dac fifo enable, when use dac data 
path, need to be open after data pre- 
fill 


rf_dac2_fifo_en dac fifo enable, when use dac data 
path, need to be open after data pre- 
fill 


rf_dac1_fifo_en dac fifo enable, when use dac data 
path, need to be open after data pre- 
fill 


rf_dacO_fifo_en dac fifo enable, when use dac data 
path, need to be open after data pre- 
fill 


7.4.5.6 VBC_DEBUG_STS 


0x0000001C vbc fifo overflow and rdempty status(0x00000000) VBC_DEBUG_STS 
ee a ee ee eee 


a i 


EE å = ēě Kl a al all Gal a 
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mee ee ee ce ee eee ee eee 


vbc fifo overflow and rdempty status 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i E 


adc3_dma_req_ra | [23] adc3 dma request raw status 
w_sts 
adc2_dma_req_ra | [22] adc2 dma request raw status 
w_sts 
adc1_dma_req_ra | [21] adc1 dma request raw status 
w_sts 
adcO_dma_req_ra | [20] adcO dma request raw status 
w_sts 


dac3_dma_req_ra | [19] dac3 dma request raw status 
w_sts 

dac2_dma_req_ra | [18] dac2 dma request raw status 
w_sts 

dac1_dma_req_ra | [17] dac1 dma request raw status 
w_sts 

dacO_dma_req_ra | [16] dacO dma request raw status 
w_sts 

adc3_fifo_rdempt | [15] adc2 fifo rdempty raw status 
y_raw_sts 

adc2_fifo_rdempt | [14] adc2 fifo rdempty raw status 
y_raw_sts 


adc1_fifo_rdempt | [13] e adc1 fifo rdempty raw status 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2336 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Device Specification 
a a a a a 


adcO_fifo_rdempt adcO fifo rdempty raw status 
y_raw_sts 


dac3_fifo_rdempt dac3 fifo rdempty raw status 
y_raw_sts 


dac2_fifo_rdempt dac2 fifo rdempty raw status 
y_raw_sts 


dac1_fifo_rdempt dac1 fifo rdempty raw status 
y_raw_sts 


dacO_fifo_rdempt dacO fifo rdempty raw status, when 
y_raw_sts read occurs after fifo empty the status 
will be 1. 


adc3_fifo_overflo adc3 fifo overflow raw status 
w_raw_sts 


adc2_fifo_overflo adc2 fifo overflow raw status 
w_raw_sts 


adc1_fifo_overflo adc1 fifo overflow raw status 
W_raw_sts 


adcO_fifo_overflo adcO fifo overflow raw status 
W_raw_sts 


dac3_fifo_overflo dac3 fifo overflow raw status 
W_raw_sts 


dac2_fifo_overflo dac2 fifo overflow raw status 
W_raw_sts 


dac1_fifo_overflo dac1 fifo overflow raw status 
W_raw_sts 


dac0_fifo_overflo dacO fifo overflow raw status 
w_raw_sts 


7.4.5.7 VBC_INT_CTRL 


0x00000034 vbc interrupt control registers(0x00000000) VBC_INT_CTRL 
oe Pe fe ee ee ee ele a re fe eed ee | 


Reserved 
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- i 


pee] =P EEE 


vbc interrupt control registers 


Field Name Bit Type Set/Cle | Reset Description 
ar 
Value 


ea e e d O o 


rf_adc_int_type 0: soft-clear, means when interrupt 
generated, firstly software need to 
read data from the fifo, then clear the 
interrupt 


1: self-clear, means when interrupt 
generated, software only need to read 
data out from the fifo, do not need to 
clear it 


rf_dac_int_type 0: soft-clear, means when interrupt 
generated, firstly software need to fill 
data in the fifo, then clear the 
interrupt 


1: self-clear, means when interrupt 
generated, software only need to fill 
the fifo, do not need to clear it 


rf_adc23_ int_sel : interrupt generated from adc2 fifo 
: interrupt generated from adc3 fifo 
rf_adcO1_int_sel : interrupt generated from adcO fifo 


: interrupt generated from adc1 fifo 


rf_dac23_int_sel : interrupt generated from dac2 fifo 


: interrupt generated from dac3 fifo 


rf_dac0O1_int_sel ee ee 0: interrupt generated from dac0 fifo 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2338 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM ) SC7731E Device Specification 


7.4.5.8 VBC_DAT_FORMAT_CTRL 


0x00000038 vbc data format control(0x00000000) VBC_DAT_FORMAT_CTRL 
ei ca ca Ce sc ea Ue el cg 


Reserved 


Type 


rf_adc23_da rf_adcO1_da rf_dac23_da rf_dacO01_da 
Reserved 
t_format_ctl t_format_ctl t_format_ctl t_format_ctl 


vbc data format control 


Field Name Type X ái Reset Description 
Value 


Sexi a E E a E: 


rf_adc23_dat_for : low 16bit of 32bit data bus 
mat_ctl 


: high 16bit of 32bit data bus 

: low 24bit of 32bit data bus 

: high 24bit of 32bit data bus 
rf_adcO1_dat_for : low 16bit of 32bit data bus 
mat_ctl 

: high 16bit of 32bit data bus 

: low 24bit of 32bit data bus 


: high 24bit of 32bit data bus 


rf_dac23_dat_for i : low 16bit of 32bit data bus 
mat_ctl 


: high 16bit of 32bit data bus 


: low 24bit of 32bit data bus 
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rf_dacO1_dat_for | [1:0] RW NA O: low 16bit of 32bit data bus 
mat_ctl 
1: high 16bit of 32bit data bus 
2: low 24bit of 32bit data bus 
3: high 24bit of 32bit data bus 


7.4.5.9 VBC_IIS CTL1 
0x0000003C vbc iis control registers(Ox00000000) VBC_IIS_CTL1 


a eee 


= r 


rf_iis_adc23_sel rf_iis_adcO1_sel 


vbc iis control registers 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a 


rf_iis_ adc23 sw_ | [23] RW NA when change the register 

en rf_iis_adc23_sel during working, firstly 
write this register to 1, then change 
rf_iis_adcO1_sel, last write this register 
to 0 


rf_iis_adcO1_sw_ | [22] RW NA when change the register 
rf_iis_adcO1_sel during working, firstly 
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rf_iis_ dac_sw_en 


rf_iis_dac_wd 
rf_iis_adc23_wd 
rf_iis_adcO1_wd 


rf_iis_adc23_Ir_m 
d 


rf_iis_adc23_ pcm 
_md 


rf_iis_adc23_Isb 


rf_iis_dac_Ir_md 


SC7731E Device Specification 


write this register to 1, then change 
rf_iis_adcO1_sel, last write this register 
to 0 


when change the register 
rf_iis_dac_sel during working, firstly 
write rf_iis_dac_sw_en to 1, then 


change rf_iis_dac_sel, last write 
rf_iis dac_sw_ento0O 


VBC DAC IIS interface select from 5 
group 12S interface 


VBC ADC23 IIS interface select from 5 
group 12S interface 


VBC ADC01 IIS interface select from 5 
group 12S interface: 


O->iisO 1->iis1 2->iis2 3->iis3 4->iis4 
Active level of 2/3 channel for ADC23 


"0": High for channel 2 low for channel 
3 


"1": Low for channel 2 high for channel 
3 


12S interface format 
0: 12S compatible format 
1: PCM compatible format 


Note: 12S mode is recommended to be 
compatible with audio codec 12S 
master 


12S serial data transfer order 
O: MSB first 
1: LSB first 


Note: must always be programmed to 
‘O' 


Active level of 0/1 channel for DAC 


"0": High for channel 0 low for channel 
1 


"1": Low for channel 0 high for channel 
1 
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rf_iis_adcO1_Ir_m 
d 


rf_iis_dac_pcm_ 
md 


rf_iis_adcO1_pcm 
_md 


rf_iis_dac_Isb 


rf_iis_adcO1_Isb 


rf_iis_dac_sel 
rf_iis_adc23_sel 


rf_iis_adcO1_ sel 
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Active level of 0/1 channel for ADCO1 


"0": High for channel 0 low for channel 
1 


"1": Low for channel 0 high for channel 
1 


12S interface format 
0: 12S compatible format 
1: PCM compatible format 


Note: 12S mode is recommended to be 
compatible with audio codec 12S 
master 


12S interface format 
0: 12S compatible format 
1: PCM compatible format 


Note: 12S mode is recommended to be 
compatible with audio codec 12S 
master 


12S serial data transfer order 
O: MSB first 
1: LSB first 


Note: must always be programmed to 
‘O' 


12S serial data transfer order 
O: MSB first 


1: LSB first 


Note: must always be programmed to 
'0' 


VBC DAC IIS interface select from 5 
group 12S interface 


VBC ADC23 IIS interface select from 5 
group 12S interface 


VBC ADC01 IIS interface select from 5 
group 12S interface: 


O->iisO 1->iis1 2->iis2 3->iis3 4->iis4 
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7.4.5.10 VBC_DAC_PATH_CTRL 


0x00000040 vbc dac mix fm/st control(0x00000000) VBC_DAC_PATH_CTRL 
eee fe es A fice fee [ce fice [aires ieee 


Reserved 


Type 


fa ed a a a 


7 rf_dac1_add rf_dacO_add rf_dac1_add rf_dacO_add 
Reserved 
E = = za = 


vbc dac mix fm/st control 


Field Name Type os Reset Description 
Value 


ocr 2 E E 


a RW 1'hO: side tone 
1'h1: fm play 


rf_daci1_addst_sel | [7:6] RW NA 2'b00: DAC1 data do not add with side 
tone data 
2'b01: DAC1 data add with side tone 
output data 
2'b10: DAC1 data subtracted from side 
tone output data 
2'b11: Reserved 

rf_dacO_addst_sel | [5: 4] RW NA 2'b00: DACO data do not add with side 
tone data 
2'b01: DACO data add with side tone 
output data 
2'b10: DACO data subtracted from side 
tone output data 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2343 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GY SPREADTRUM . SC7731E Device Specification 
a Se E O 


rf_dac1_addfm_s | [3:2] RW NA 2'b00: DAC1 data do not add with fm 
el data 
2'b01: DAC1 data add with fm output 
data 
2'b10: DAC1 data subtracted from fm 
output data 
2'b11: Reserved 


rf_dacO_addfm_s | [1:0] RW NA 2'b00: DACO data do not add with fm 
el data 
2'b01: DACO data add with fm output 
data 
2'b10: DACO data subtracted from fm 
output data 
2'b11: Reserved 


7.4.5.11 VBC_DAC_DG CTRL 


0x00000044 vbc dac digital gain control(0x00000C18) VBC_DAC_DG_CTRL 
Esai lal El Ee a i (relia a ad 


vbc dac digital gain control 
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Field Name Type ie Reset Description 
Value 


SecA E E a E: 


rf_dac_dgmixer_s | [30:18] | RW dac dgmixer dg step 
tp 
rf_dac1_dgmixer_ | [17] =r i dac1 dgmixer enable 
en 


rf_dacO_dgmixer_ H p dacO dgmixer enable 


aan L a a 
e ere I Gl’ 2. 
ae ee 


7.4.5.12 VBC_DAC_HP_CTRL 


0x00000048 vbc dac filter control(0x0000007F) VBC_DAC_HP_CTRL 
Fea Gell Flin ec li Uo ek el 


Reserved 


Type 


rf_d rf_d 
ac_a | ac_ 

Ic_e eq4 
n _en 


ke erre 


vbc dac filter control 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


rf_dac_r_limit 
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rf_dac_eq4 reg c clear all dac eq4 addsum store 
Ir registers 


rf_dac_eq6 reg c clear all dac eq6 addsum store 
Ir registers 


rf_dac_alc_dp t_ dac alc dp t mode 
mode 


rf_dac_eq4_pos_s 1'bO: EQ4 is before ALC 


el 
1'b1: EQ4 is behind ALC 


ee ll Rl SA 
ere 
a S 
C L a e E 


rf_dac_r_limit [7: 0] RW NA Ox7f DAC output signal limit, the actual limit 
value on the 24bits output signal is: 
r_limit[7:0]<<16+16'hFFFF 


7.4.5.13  VBC_DAC_ALC_CTRLO 


0x0000004C vbc dac alc hold(0x00000000) VBC_DAC_ALC_CTRLO 
Rea Uc ee il a a A A 


Reserved 


Type 


fea al eas A A A 


rf_dac_alc_hold 


vbc dac alc hold 


_— ae 5 el p 
ar 
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a ll O 
rf_dac_alc_hold [15: 0] a ae dac alc coefficient hold 


7.4.5.14 VBC_DAC_ALC_CTRL1 
0x00000050 vbc dac alc rise(Ox00000000) VBC_DAC_ALC_CTRL1 


Be eee 


Reserved 


Type 


ee O ONA 


vbc dac alc rise 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


D ES E EE 


7.4.5.15 VBC DAC_ALC_CTRL2 
0x00000054 vbc dac alc fall(0x00000000) VBC_DAC_ALC_CTRL2 


Da e a le ieee 


Reserved 


Type 


Fa [a es a eal ae a 


rf_dac_alc_fall 
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vbc dac alc fall 


Field Name Type i Reset Description 
Value 


al A E 
rf_dac_alc_fall [15:0] e e dac alc coefficient fall 


7.4.5.16 VBC_DAC_ALC_CTRL3 


0x00000058 vbc dac alc limit(0x00000000) VBC_DAC_ALC_CTRL3 
Fea (ll i A A a 


Reserved 


Type 


e rf_dac_alc_limit 
™ 


vbc dac alc limit 


Field Name Type cies Reset Description 
Value 


a 
rf_dac_alc_limit [15: 0] a a ae dac alc coefficient limit 


7.4.5.17 VBC_DAC_ALC_CTRL4 


0x0000005C vbc dac alc threshold(0x00000000) VBC_DAC_ALC_CTRL4 
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Reserved 


Type 


| rf_dac_alc_thd 


vbc dac alc threshold 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E 2 
rf_dac_alc_thd [15: 0] Cae dis eal dac alc coefficient threshold 


7.4.5.18 VBC_DAC_ALC_CTRL5 
0x00000060 vbc dac alc ratio(0x00000000) VBC_DAC_ALC_CTRL5 


Fe ee A AAA 


Reserved 


Type 


Kag 


Type _ | Rw 


vbc dac alc ratio 
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dc cA 


7.4.5.19 VBC_DAC_ALC_CTRL6 
0x00000064 vbc dac alc cg var(0x00000000) VBC_DAC_ALC_CTRL6 


fee fe eee ee ee 


Reserved 


Type 


"i rf_dac_alc_cg_var 


vbc dac alc cg var 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ail ll D 
rf_dac_alc_cg_ var } [15:0] ee ee ie dac alc coefficient cg var 


7.4.5.20 VBC_DAC_ALC_CTRL7 
0x00000068 vbc dac alc release rate(0x00000000) VBC_DAC_ALC_CTRL7 


Pale iii 


Reserved 


Type 


Fa [Ge es eal a a El 


rf_dac_alc_rel_rate 
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Type frw 


vbc dac alc release rate 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


id NE 


rf_dac_alc_rel_rat | [15:0] i | dac alc coefficient release rate 
e 


7.4.5.21 VBC_DAC_ALC_CTRL8 


0x0000006C vbc dac alc attack rate(0x00000000) VBC_DAC_ALC_CTRL8 
ia ne gale A 


Reserved 


Type 


pa rf_dac_alc_atk_rate 


vbc dac alc attack rate 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E E E E 


rf_dac_alc_atk_ra | [15:0] ee i | dac alc coefficient attack rate 
te 
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7.4.5.22 VBC_DAC_ALC_CTRL9 
0x00000070 vbc dac alc release rate ex(0x00000000) VBC_DAC_ALC_CTRL9 


Reserved 


am (cl a ea AA 
Type 


Name rf_dac_alc_rel_rate_ex 


vbc dac alc release rate ex 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


C 


rf_dac_alc_rel_rat | [15:0] ae dac alc coefficient: release_rate_ex 
e_ex 


7.4.5.23 VBC_DAC_ALC_CTRL10 
0x00000074 vbc dac alc attack rate ex(0x00000000) VBC_DAC_ALC_CTRL10 


fee ee alee ee ees fe eed eee eee 


Reserved 


Type 


Ca rf_dac_alc_atk_rate_ex 


Type frw 


vbc dac alc attack rate ex 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


aE a 


rf_dac_alc_atk_ra | [15:0] pre dac alc coefficient: attack_rate_ex 
te_ex 


7.4.5.24 VBC_DAC_ST_CTLO 


0x00000078 vbc dac side tone control registers(0x00000183) VBC_DAC_ST_CTLO 
sia [Se ic (ac Fe [Ue lla 


Reserved 


Type 


Se a ea A 


rf_st = 
Reserved _en rf_st_hpf_n_O 
0 


vbc dac side tone control registers 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ia ER! 


rf_st_en_0 [12] RW NA 0: Side tone of channel 0 disable 
1: Side tone of channel 0 enable 


rf_st_hpf_en_0 [11] RW NA 0: Side tone HPF of channel 0 disable 
pe 1: Side tone HPF of channel 0 enable 
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SE Oe SE E 


7.4.5.25 VBC_DAC_ST_CTL1 


0x0000007C vbc dac side tone control registers(0x00000183) VBC_DAC_ST_CTL1 
Peele ee i re fa fered fee [ve elles elle eed 


Reserved 


Type 


rf_st_hpf_dg 1 rf_st_hpf_n_1 


a oc 


vbc dac side tone control registers 


Field Name Type SS Reset Description 
Value 


a T 
rf_st_sel_chn_1 [14] RW Side tone channel1 input select 
between ADCO1 and ADC23 
rf_st_sel_chn_0 [13] RW NA Side tone channelO input select 
between ADCO1 and ADC23 


rf_st_en 1 [12] RW NA 0: Side tone of channel 1 disable 

EQD E ee 1: Side tone of channel 1 enable 

rf_st_hpf_en_1 [11] RW NA 0: Side tone HPF of channel 1 disable 
pee ee 1: Side tone HPF of channel 1 enable 


rf_st_hpf_n_1 [3: 0] RW NA 0x3 Side tone high-pass filter coefficient of 
channel1 
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7.4.5.26 VBC_ADC_PATH_CTRL 


0x00000080 vbc adc path control registers(0x00000000) VBC_ADC_PATH_CTRL 
Mien mini 


Reserved 


Type 


se le Fa fa il 2 Fla 


rf_st_inmux rf_st_inmux rf_adc3_inm rf_adc2_inm rf_adc1_inm rf_adcO_inm 
_sel1 _selO = ux_sel ux_sel ux_sel ux_sel 


ii 


vbc adc path control registers 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a a I 


rf_st_inmux_sel1 | [15:14] | RW NA If rf_st_sel_chn_1=0 
2'b00: ADC1 data as ST1 input 
2'b01: ADCO data as ST1 input 
2'b10,2'b11: 0 as ST1 input 
If rf_st_sel_chn_1=1, 
2'b00: ADC3 data as ST1 input 
2'b01: ADC2 data as ST1 input 
2'b10,2'b11: 0 as ST1 input 


rf_st_inmux_selO | [13:12] | RW NA If rf_st_sel_chn_0O=0, 
2'b00: ADCO data as STO input 
2'b01: ADC1 data as STO input 
2'b10,2'b11: 0 as STO input 
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If rf_st_sel_chn_0=1, 

2'b00: ADC2 data as STO input 
2'b01: ADC3 data as STO input 
2'b10,2'b11: 0 as STO input 

1'bO: ADC data as input of ADC3 DG 


1'b1: DAC1 function output data as 
input of ADC3 DG 


1'b0: ADC data as input of ADC2 DG 


el 
1'b1: DACO function output data as 


input of ADC2 DG 


rf_adc1_dgmux_s 1'bO: ADC data as input of ADC1 DG 


el 
1'b1: DAC1 function output data as 


input of ADC1 DG 


rf_adcO_dgmux_s 1'bO: ADC data as input of ADCO DG 


el 
1'b1: DACO function output data as 


input of ADCO DG 


rf_adc3_inmux_s : 2'bO0: 12S ADC3 data as input of ADC3 
el path 


2'b01: 12S ADC2 data as input of ADC3 
path 


2'b10: 2'b11: 0 as input 


rf_adc2_inmux_s : : 12S ADC2 data as input of ADC2 
el 


: 12S ADC3 data as input of ADC2 


: 2'b11: 0 as input 


rf_adc1_inmux_s : : 12S ADC1 data as input of ADC1 
el 


: 12S ADCO data as input of ADC1 


: 2'b11: 0 as input 


rf_adcO_inmux_s : : 12S ADCO data as input of ADCO 
el 


: 12S ADC1 data as input of ADCO 
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7.4.5.27 VBC_ADC01_DG_CTRL 


0x00000084 vbc adc01 digital gain control registers(0x00001818) VBC_ADC01_DG_CTRL 
sam Fal rfl Ec is i Ge fl fall 


Reserved 


Type 


— eee 


rf_adc1_dg_gain 


vbc adc01 digital gain control registers 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


GS Ll a 
a a ee 
ae i 
hl LI al a i nc 


7.4.5.28 VBC_ADC23 DG_CTRL 


0x00000088 vbc adc23 digital gain control registers(0x00001818) VBC_ADC23_DG_CTRL 
ime Ee Cell Le Esl ice Ce ae 


Reserved 


e 
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vbc adc23 digital gain control registers 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


EEA AA A 
a La e 
ee ee ee) 
ial Ll ll al eco 


7.4.5.29 VBC_ADC_ EQ CTRL 


0x0000008C vbc adc eq6 control registers(Ox00000000) VBC_ADC_EQ_CTRL 
Ells i el Ue A A 


Reserved 


Type 


a i 


EE å O çëēè = || | 
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vbc adc eq6 control registers 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i E C 


rf_adc23_eq6_reg ii adc23 eq6 addsum register clear 
_clr 


rf_adcO1_eq6_reg ee adc01 eq6 addsum register clear 
_clr 


7.4.5.30 VBC_ADC_SRC_CTRL 


0x00000090 vbc adc src control registers(0x00000000) VBC_ADC_SRC_CTRL 
ee ee el cele ee ee def fe ced ea een ed 


Reserved 


a i 


ii eee ~ 


vbc adc src control registers 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


al A 
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rf_adc23_src_f1_s RW NA 1'bO: adc23 SRC up2 path selected 


el 
1'b1: adc23 SRC up3 path selected 


rf_adc23_src_fif2 | [ RW NA adc23 src f1f2f3 bypass 
f3_bp 


— Tn a Pe — 


rf_adc23_src_clr mo p a e adc23 src clear 
rf_adc23_src_en ee ae ee adc23 src enable 
i ll S 


rf_adcO1_src_f1_s NA 1'bO: adcO1 SRC up2 path selected 
el 
1'b1: adc01 SRC up3 path selected 


rf_adcO1_src_fif2 | [ RW NA adc01 src f1f2f3 bypass 
f3_bp 


— T a PES ee 


rf_adcO1_src_clr Cae a ae (ie ae adc01 src clear 
rf_adcO1_src_en CC La La adc01 src enable 


7.4.5.31 VBC_DAC_SRC_CTRL 


0x00000094 vbc dac src control registers(0x00000000) VBC_DAC_SRC_CTRL 
Eara a lll ie Cel ice ec all 


Reserved 


= i 


vbc dac src control registers 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 
sul ll S 
rf_dac_src_f0 sel RW NA 1'bO: DAC SRC FO up2 path selected 
1'b1: DAC SRC FO up4 path selected 
rf_dac_src_f0 bp e e e o DAC SRC FO section bypass 


rf_dac_src_f1 sel NA 1'bO: DAC SRC F1F2FF3 up2 path 


selected 


1'b1: DAC SRC F1F2F3 up3 path 
selected 


i dac_src_f1f2f3 dac src f1f2f3 bypass 


Gaa D a S a 
a 
ee a O 


7.4.5.32 VBC_MIXER_CTRL 


0x00000098 vbc mixer control registers(0x00000000) VBC_MIXER_CTRL 


Ea tcl al ll Ls eee ea 


Reserved 


Type 


rf_st_mixer_mux_sel mi _mi rf_dac1_mixer_mux_ rf_dacO_mixer_mux_ 
0 z sel sel 


ci (ce a | 


vbc mixer control registers 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


aE a 


rf_st_mixer_out_s | [15] RW ST1 mixer output select 
el 1 

1'bO: dataout x 1 

1'b1: dataout x -1 


rf_st_mixer_out_s | [14] RW STO mixer output select 
el_O 
1'bO: dataout x 1 
1'b1: dataout x -1 
rf_st_mixer_mux_ | [13:11] | RW ST mixer channel1 input select 
sel_1 
3'b000: ST1 data 
3'b001: STO data 
3'b010: (STO+ST1)/2 
3'b011: (STO-ST1)/2 
Other: 0 


rf_st_mixer_mux_ : ST mixer channelO input select 
sel_0 

3'b000: STO data 

3'b001: ST1 data 

3'b010: (STO+ST1)/2 

3'b011: (STO-ST1)/2 


Other: 0 


rf_dac1_mixer_ou DAC1 mixer output select 
t_sel 


1'bO: dataout x 1 

1'b1: dataout x -1 
rf_dacO_mixer_ou DACO mixer output select 
t_sel 


1'bO: dataout x 1 


1'b1: dataout x -1 
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3'b000: DAC1 data 
3'b001: DACO data 


3'b010: (DACO+DAC1)/2 


3'b011: (DACO-DAC1)/2 


Other: 0 


DAC mixer channel0 input select 
ux_sel 

3'b000: DACO data 

3'b001: DAC1 data 

3'b010: (DACO+DAC1)/2 

3'b011: (DACO-DAC1)/2 


Other: 0 


7.4.5.33  VBC_ST_FIFO_CTRL 


0x0000009C vbc side tone fifo level registers(0x00000044) VBC_ST_FIFO_CTRL 
[asa (Sl tile ca A 


Reserved 


Type 


Ba eee eae eae 


hal a — 
d 


ve aa ae 


vbc side tone fifo level registers 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ll Got a A E 
rf_st_fifo_ae_lvl [6: 4] VBC Side tone FIFO almost empty level 
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ee ee eee 
a ee ae 


rf_st_fifo_af_lvl [2: 0] RW NA 0x4 VBC Side tone FIFO almost full level 
control 


7.4.5.34 VBC_INT_EN 


0x000000A0 vbc interrupt enable registers(0x00000000) VBC_INT_EN 
pA AAA A 


Reserved 


Type 


D — 


en | RW | RW | RW f RW 


vbc interrupt enable registers 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


C ee 
il al a 
sores te peeee 
Saal Lal ll al tai 
ee ee 


7.4.5.35 VBC_INT_CLR 
0x000000A4 vbc interrupt clear registers(Ox00000000) VBC_INT_CLR 


eee a ee 
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[sal o 


Type 


E _ 


(m 


vbc interrupt clear registers 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ENESE N T E, 


rf_fifo_raw_sts_cl | [4] WC NA clear adc/dac fifo overflow/rd-empty 
r raw status 


es a ee) 
ee ee 
a 
e A hi 


7.4.5.36 VBC_INT_RAW_STS 
0x000000A8 vbc interrupt raw status(0x00000003) VBC_INT_RAW_STS 


Es ee ei Le Ue [a 


Reserved 


Type 


=) A 
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| 


vbc interrupt raw status 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ce A 


adc23_int_raw_st adc23 interrupt raw status 
s 


adc01_int_raw_st adc01 interrupt raw status 
s 


dac23_int_raw_st dac23 interrupt raw status 
s 


dac01_int_raw_st dac01 interrupt raw status 
s 


7.4.5.37 VBC_INT_STS 
0x000000AC vbc interrupt status(0x00000000) VBC_INT_STS 


fea ee eve |e ioe ed A 


Reserved 


Type 


- — 


[aes 


vbc interrupt status 
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Field Name Type ie Reset Description 
Value 


ENTE A 


7.4.5.38 VBC_DAC_NGC_VTHD 


vbc dac noise gate control voice 
threshold(0x00000000) 


[se fil ee Ll Ve lc 


0x000000B0 VBC_DAC_NGC_VTHD 


Reserved 


Type 


[ee | rf_dac_ngc_voice_thd 


vbc dac noise gate control voice threshold 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


T A N N 


rf_dac_ngc_voice | [15:0] T dac noise gate control voice threshold 
_thd 


7.4.5.39 VBC_DAC_NGC_TTHD 


vbc dac noise gate control timer 
0x000000B4 threshold(0x00000000) VBC_DAC_NGC_TTHD 
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Paes ltrs ter ee eed ee meee ali E | 


Reserved 


Type 


i rf_dac_ngc_timer_thd 


vbc dac noise gate control timer threshold 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E a 


rf_dac_ngc_timer | [15:0] O dac noise gate control timer threshold 
_thd 


7.4.5.40 VBC_DAC_NGC_CTRL 
0x000000B8 vbc dac noise gate control registers(0x00000000) VBC_DAC_NGC_CTRL 


ETA E 


Reserved 


Type 


Fes [a (ae Ge EOE 


rf_d 
Rs dac1_noise dac0_noise, ac. 
erve a = = = rf_dac_ngc_dly_sel rf_dac_ngc_cfg Reserved = 
d gate_sts gate_sts ngc 

e 


kam a 


vbc dac noise gate control registers 
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Field Name Type ie Reset Description 
Value 


a a 


dac1_noise_gate_ | [14:13] 
sts 
sts 


i dac_ngc_dly_s | [10:8] cr Fo dac noise gate delay select 


rf_dac_ngc_cfg ea ee ee dac noise gate control config 
a a a E 


7.4.5.41 VBC_DACO_FIFO_STS 


0x000000BC vbc daco fifo status(0x00140000) VBC_DACO_FIFO_STS 
—|---_____+___ 


7 i 


y 
is = o i 


dac0_fifo_addr_r dac0_fifo_addr_w 


“PeO O 


vbc dacO fifo status 


Field Name Type m Reset Description 
Value 


E 
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dacO_fifo_af [21] a dac0 fifo almost full 
dacO_fifo_ae [20] ce dacO fifo almost empty 
dacO_fifo_full [19] ar a daco fifo full 


dacO_fifo empty | [18] ae ae ee dacO fifo empty 
dacO_fifo_addr_r | [17:9] ea eas dacO fifo read addr 
dacO_fifo_addr_w Ce a a ae dacO fifo write addr 


7.4.5.42 VBC_DAC1_FIFO_STS 


0x000000CO vbc dac1 fifo status(0x00140000) VBC_DAC1_FIFO_STS 
Se i ll Ga 


a 
dac É 
Reserved 1 fif a dac1_fifo_ad 
o_af = = = 


| 


vbc daci fifo status 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ll E 
dac1_fifo_af [21] ee eo dac1 fifo almost full 


a 
el Li a 
a a 
a e 
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daci1_fifo_addr_w Co a ae e dac1 fifo write addr 


7.4.5.43 VBC_INNER_FIFO_STS 


0x000000C4 vbc inner fifo/afifo status(0x01010410) VBC_INNER_FIFO_STS 
tt. 


Reserved = st_fifo_addr_r st_fifo_addr_w 
y 


ZZ eM 


adc23_iis_afi į adc23_iis_afi | . i adc01_iis_afi f adcO1_iis_afi ii . dac_iis_afifo dac_iis_afifo 
fo_addr_w x ifo_ E A fo_addr_w i _addr_r _addr_w 


ee [Pe eee Aree e 


vbc inner fifo/afifo status 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Sea lc ES 
Ge GG 
a E E 
E e a 


st_fifo_addr_w [20: 18] C ene side tone fifo write addr 


adc23_iis_afifo_f | [17] NA adc23 iis afifo full 

ull 

adc23_iis_afifo_e | [16] NA 0x1 adc23 iis afifo empty 
mpty 


adc23_iis_afifo_a | [15:14] fe eee adc23 iis afifo read addr 
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adc23_iis_afifo_a | [13:12] NA adc23 iis afifo write addr 
ddr_w 

adcO1_iis_afifo_f | [11] NA adc01 iis afifo full 

ull 

adcO1 iis _afifo_e | [10] NA 0x1 adc01 iis afifo empty 
mpty 

adc01_iis_afifo_a O p adc01 iis afifo read addr 
ddr_r 


adc01_iis_afifo_a | [7:6] NA adc01 iis afifo write addr 
ddr_w 


dac_iis_afifo_full Cr A dac iis afifo full 


dac_iis_afifo_emp | [4] NA 0x1 dac iis afifo empty 

ty 

dac_iis_afifo_add | [3:2] NA dac iis afifo read addr 
rr 

dac_iis_afifo_add | [1:0] EO dac iis afifo write addr 
rw 


7.4.5.44 VBC_CHN_EN 


0x000000C8 vbc channel enable registers(0x00000000) VBC_CHN_EN 
A ee ee ee eee ce seed eed peter esa ee ead 


Reserved 


Type 


rf_a rf_a rf_a rf_a rf_d rf_d rf_d rf_d 
Recened a dc2 dc1 dcO ac3 ac2 acl acO 
oth -dp | -dp | -dp | -dp | -dp | -dp 
_en _en _en _en _en _en 
Pe Se HHH 


vbc channel enable registers 
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Field Name Type ie Reset Description 
Value 


E E S E, 

SaaS e a 
oe S a a A 
e a 


aa eee 
eal LA Ll a a 
eal LA ll nla 
isl lll © 
ee e 


7.4.5.45 VBC_DAC2_FIFO_STS 


0x000000CC vbc dac2 fifo status(0x00140000) VBC_DAC2_FIFO_STS 
—______________ 


- i 


| 


dac2_fifo_addr_r dac2_fifo_addr_w 


“IANT 


vbc dac2 fifo status 


Field Name Type id Reset Description 
Value 


a a 
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dac2_fifo_af [21] a dac2 fifo almost full 
dac2_fifo_ae [20] ce dac2 fifo almost empty 
dac2_fifo_full [19] eee eo dac2 fifo full 


dac2_fifo empty | [18] e ae oe dac2 fifo empty 
dac2_fifo_addr_r | [17:9] |e eas dac2 fifo read addr 
dac2_fifo_addr_w Ce a ee ae dac2 fifo write addr 


7.4.5.46 VBC_DAC3_FIFO_STS 


0x000000D0 vbc dac3 fifo status(0x00140000) VBC_DAC3_FIFO_STS 
Poe dl at el El el FE a Fa A 


dac g z 
MoO Reserved 3_fif = dac3_fifo_ad 
o_a 
o_af 5 = = 


| 


vbc dac3 fifo status 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


lel 
dac3_fifo_af [21] ee eo dac3 fifo almost full 


ae 
eS 
a ae 
ee a 
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dac3_fifo_addr_w Co an ae e dac3 fifo write addr 


7.4.5.47 VBC_ADCO_FIFO_STS 


0x000000D4 vbc adc0 fifo status(0x00140000) VBC_ADCO_FIFO_STS 
tp 


- _ 


eT 


adcO_fifo_addr_r adcO_fifo_addr_w 


Lal a 


vbc adcO fifo status 


Field Name Type ii Reset Description 
Value 


iN Le E a E 
Ga e 
bec. 2 ill al as 
ee eee 
oe se 
a ee 
ae 7 a 


7.4.5.48 VBC_ADC1_FIFO_STS 


0x000000D8 vbc adc1 fifo status(0x00140000) VBC_ADC1_FIFO_STS 


(aoe Fe ea Te Fe AA 
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Æ i | J 
be 7 dr_r 


ve =o O O 


[eae adc1_fifo_addr_r adc1_fifo_addr_w 


vbc adci fifo status 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ic A N E, 
ERA O a 
E e ee) 
Feel e a 
e Sal bl Fc 
Lace Le: ll I cd 
Saree i ee 


7.4.5.49 VBC_ADC2_FIFO_STS 


0x000000DC vbc adc2 fifo status(0x00140000) VBC_ADC2_FIFO_STS 
ee OE E 


a l | E 


y 
is i 
cea a es fi i Fe a a a ea 
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al a 


vbc adc2 fifo status 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ne 
a a Ac 
ae ee) 
cl i a LS 
ane a 
a er 
ar a ee 


7.4.5.50 VBC_ADC3_FIFO_STS 


0x000000E0 vbc adc3 fifo status(0x00140000) VBC_ADC3_FIFO_STS 
—_t_t__________-_ 


eT | i a 


me 


vbc adc3 fifo status 
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Field Name Type ie Reset Description 
Value 


ok S a E: 
adc3_fifo_af E a e adc3 fifo almost full 
adc3_fifo_ae [20] e ae oe adc3 fifo almost empty 


ll LI ll I sa 
Feta Ll ll ll ll dO Al 
ee ee ee 
a ee a 


7.4.5.51 VBC_DACO1_FIFO_LVL 


vbc dac fifo almost empty/almost full level control 
0x000000E4 regtisters(0x0001EOFO) VBC_DAC01_FIFO_LVL 
ss (2 Ue lic i Ue i i ec Uc ea 


Reserved rf_dacO1_fif 
o_ae_lvl 


Type 


rf_dac01_fifo_ae_lvl rf_dac01_fifo_af_lvl 


vbc dac fifo almost empty/almost full level control regtisters 


Field Name Type ia Reset Description 
Value 


i A E 


i dac01_fifo_ae_ | [17:9] SO pe dac01 fifo almost empty level 


rf_dac01_fifo_af_ oe ae ee ee dac01 fifo almost full level 
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7.4.5.52 VBC_DAC23 FIFO_LVL 


vbc dac fifo almost empty/almost full level control 
regtisters(0x0001EOFO) 


a std (el ef ee le 
a oO 
o_ae_lvl 


0x000000E8 VBC_DAC23_FIFO_LVL 


Type 


rf_dac23_fifo_ae_lvl rf_dac23_fifo_af_lvl 
i 


vbc dac fifo almost empty/almost full level control regtisters 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


il ll E 


rf_dac23 fifo _ae_ | [17:9] RW NA OxfO dac23 fifo almost empty level 
Ivl 

rf __dac23_fifo_af_ Or m e e dac23 fifo almost full level 

Ivl 


7.4.5.53. VBC_ADC01_FIFO_LVL 


vbc adc fifo almost empty/almost full level control 
regtisters(0x0001E0F0) 


E (Sf ce ca a a ela 


0x000000EC VBC_ADC01_FIFO_LVL 


Reserved rf_adc01_fif 
o_ae_lvl 


Type RW 
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rf_adc01_fifo_ae_lvl rf_adc01_fifo_af_lvl 


vbc adc fifo almost empty/almost full level control regtisters 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


al aa (a 


rf_adcO1_ fifo _ae_ | [17:9] RW NA OxfO adc01 fifo almost empty level 
Ivl 

rf _adc01_fifo_af_ r m e bX adc01 fifo almost full level 

Ivl 


7.4.5.54 VBC_ADC23 FIFO_LVL 


vbc adc fifo almost empty/almost full level control 
regtisters(0x0001EOFO) 


Reserved rf_adc23_fif 
o_ae_lvl 


Type RW 


Fail rf_adc23_fifo_ae_lvl rf_adc23_fifo_af_lvl 


vbc adc fifo almost empty/almost full level control regtisters 


0x000000F0 VBC_ADC23_FIFO_LVL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2380 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Device Specification 
Sea La E 


rf_adc23_fifo_ae_ | [17:9] adc23 fifo almost empty level 
Ivl 


rf_adc23_fifo_af_ NA adc23 fifo almost full level 
Ivl 


7.4.5.55 VBC_IIS_STS 


0x000000F4 vbc iis status(0x00000000) VBC_IIS_STS 
feet A a fee ea] ee ee | ele ev) 


Reserved 


vbc iis status 


Field Name Type on Reset Description 
Value 


lc S 
ee ee ee 
Eee a 


i Ell i 
ee 
A le 
ee ee 
Sen La i I ce 
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ae ee 


adcO1 _iis_clk oie ie ie adc01 iis clk status 


7.4.5.56 VBC_FM_MUTE_CTL 


0x000000F8 vbc fm mute control registers(0x00000000) VBC_FM_MUTE_CTL 
a a aa E E 


Reserved 


vbc fm mute control registers 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ci a 


rf_fm_mute_direc | [17] RW NA when write to 1, the fm voice will go to 
t O directly. 


rf_fm_mute_ctl [16] RW NA fm mute control, when write to 0, the 
voice will be mute step by step till 0; 
when write to 1, the voice will unmute 
step by step till normal. The step is 
rf_fm_mute_dg_stp 


TUSCE I en 
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tp 


7.4.5.57 VBC_VERSION 
0x000000FC vbc version(0x00000100) VBC_VERSION 


Ref en eel eee eae eee 


Reserved 


Type 


a | rf_vbc_version 


vbc version 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E E DS 


7.4.5.58 VBC_DAC_EQ6_COEF0_H 


0x00000100 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF0_H 
ee fe see fe fe ea fel ee deaf fee ee fe) 


Reserved 


Type 


"i rf_dac_eq6_coef0_h 


Type frw 
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vbc dac eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ial ae a 


rf_dac_eq6 coefO | [15:0] | ke | dac eq6 coefficient high 16bit 
_h 


7.4.5.59 VBC_DAC_EQ6_COEF0O_L 


0x00000104 vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEFO_L 
pm A A nlla 


Reserved 


Type 


E cl ce a ea Fa a Sa A 


Reserved rf_dac_eq6_coef0_| 


vbc dac eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E 


rf_dac_eq6_coef0 | [7:0] pre dac eq6 coefficient low 8bit 
l 


7.4.5.60 VBC_DAC_EQ6_COEF1_H 


0x00000108 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF1_H 


Ei a ac Fel se ale a Kea el ea ad al 
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[sal o 


Type 


me rf_dac_eq6_coef1_h 


vbc dac eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


al A 


rf_dac_eq6 coef1 | [15:0] ee ONS, dac eq6 coefficient high 16bit 
_h 


7.4.5.61 VBC_DAC_EQ6_COEF1_L 


0x0000010C vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF1_L 
sal [fl al lec A 


Reserved 


Type 


pA = E jiii 


vbc dac eq6 coefficient low 8bit 


— ee 5 D | 
ar 
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a A 
iI cA EA 


rf_dac_eq6_coef1 | [7:0] Se) | dac eq6 coefficient low 8bit 
l 


7.4.5.62 VBC_DAC_EQ6_COEF2_H 


0x00000110 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF2_H 
pA AAA A 


Reserved 


Type 


Gna [i ca al a a E 


rf_dac_eq6_coef2_h 


vbc dac eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a P EE 


rf_dac_eq6_coef2 | [15:0] pre dac eq6 coefficient high 16bit 
_h 


7.4.5.63 VBC_DAC_EQ6_COEF2_L 


0x00000114 vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF2_L 
ae etl es ed acl eel epee fated ea i er 


Reserved 


Type 


Ene cl cel (ea Ll a lhl alll 
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Reserved rf_dac_eq6_coef2_| 


vbc dac eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i A 


rf_dac_eq6_coef2 | [7:0] pre dac eq6 coefficient low 8bit 
l 


7.4.5.64 VBC_DAC_EQ6_COEF3_H 


0x00000118 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF3_H 
Ea i ee A A AEA 


Reserved 


Type 


ca a ee] a a ea a a 


rf_dac_eq6_coef3_h 


vbc dac eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


A 2 


rf_dac_eq6_coef3 | [15:0] i ir | dac eq6 coefficient high 16bit 
_h 
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7.45.65 VBC_DAC_EQ6 COEF3_L 
0x0000011C vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF3_L 


Reserved 


ees eee ee fe eee) ee] ee eet eee ibe 
Type 


Me iii 


vbc dac eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ee 


rf_dac_eq6_coef3 | [7:0] a eal dac eq6 coefficient low 8bit 
l 


7.4.5.66 VBC_DAC_EQ6 COEF4_H 
0x00000120 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF4_H 


fee ee ale eee fe fed eee eee eee 


Reserved 


Type 


Ca rf_dac_eq6_coef4_h 


Type frw 


vbc dac eq6 coefficient high 16bit 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


aE a 


rf_dac_eq6_coef4 | [15:0] pre dac eq6 coefficient high 16bit 
_h 


7.4.5.67 VBC_DAC_EQ6 COEF4 L 


0x00000124 vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF4_L 
saa el i ie el ice eG cl Lc La 


Reserved 


Type 


fae at Gl A 


Reserved rf_dac_eq6_coef4_| 


vbc dac eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i E 


rf_dac_eq6_coef4 | [7:0] ef ir | dac eq6 coefficient low 8bit 
l 


7.4.5.68 VBC_DAC_EQ6_COEF5_H 


0x00000128 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF5_H 
[si cl A feel Fel a a ce ca i nF) 


Reserved 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2389 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC7731E Device Specification 


B a seca Nee eee Ea eee le S| 


(aa rf_dac_eq6_coef5_h 


vbc dac eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


T E A N 


rf_dac_eq6_coef5 | [15:0] pre dac eq6 coefficient high 16bit 
_h 


7.4.5.69 VBC_DAC_EQ6_COEF5_L 


0x0000012C vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF5_L 
[eal cl ea al A [i La 


Reserved 


Type 


Eee ea ee eal (ee A A 


Reserved rf_dac_eq6_coef5_| 


vbc dac eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


il SA 
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rf_dac_eq6_coef5 | [7: RW NA dac eq6 coefficient low 8bit 


7.4.5.70 VBC_DAC_EQ6_COEF6_H 


0x00000130 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF6_H 
pa ieee aaa 


Reserved 


Type 


sa a nl a a a al 


rf_dac_eq6_coef6_h 


" 
PPP PEPPE e PARP 


vbc dac eq6 coefficient high 16bit 


Field Name Type a Reset Description 
Value 


S E S C 


rf_dac_eq6_coef6 | [15:0] pe dac eq6 coefficient high 16bit 
_h 


7.4.5.71  VBC_DAC_EQ6_COEF6_L 


0x00000134 vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF6_L 
ae einige 


Reserved 


Type 


Reserved rf_dac_eq6_coef6_| 


Ka O §=— 
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vbc dac eq6 coefficient low 8bit 


Field Name Type a Reset Description 
Value 


E E E E 


rf_dac_eq6_coef6 : dac eq6 coefficient low 8bit 
| 


7.4.5.72 VBC_DAC_EQ6_COEF7_H 


0x00000138 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF7_H 
fs la cee el ee Kea 


Reserved 


Type 


fem Fe fecal se fo DL 


rf_dac_eq6_coef7_h 


ie 


vbc dac eq6 coefficient high 16bit 


Field Name Type — Reset Description 
Value 


a a 


rf_dac_eq6_coef7 | [15:0] pre dac eq6 coefficient high 16bit 
_h 


7.4.5.73  VBC_DAC_EQ6_COEF7_L 


0x0000013C vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF7_L 
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Paes ltrs ter ee eed ee meee ali E | 


Reserved 


Type 


Reserved rf_dac_eq6_coef7_| 


Fc ee a ee 
Type RW 


vbc dac eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ie 


rf_dac_eq6_coef7 | [7:0] O dac eq6 coefficient low 8bit 
l 


7.4.5.74 VBC_DAC_EQ6_COEF8_H 
0x00000140 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF8_H 


Bam ec) a A A A 


Reserved 


Type 


Bogd rf_dac_eq6_coef8_h 


Type frw 


vbc dac eq6 coefficient high 16bit 
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Field Name Type ie Reset Description 
Value 


E C E 


rf_dac_eq6_coef8 : dac eq6 coefficient high 16bit 
h 


7.4.5.75 VBC_DAC_EQ6_COEF8_L 


0x00000144 vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF8_L 
eee nia i cdl eee elena ee sel 


Reserved 


Type 


eee | Reserved rf_dac_eq6_coef8_| 
~ 


vbc dac eq6 coefficient low 8bit 


Field Name Type a Reset Description 
Value 


Les E a S S S 


rf dac_eq6-coef8 ; dac eq6 coefficient low 8bit 
| 


7.4.5.76 VBC_DAC_EQ6_COEF9_H 


0x00000148 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF9_H 
ee a ee ene ef fn i el a 


Reserved 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2394 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC7731E Device Specification 
ical a Val (afl Gal ea ial 


rf_dac_eq6_coef9_h 


iil 


vbc dac eq6 coefficient high 16bit 


Field Name Type Sa Reset Description 
Value 


E E E E: 


rf_dac_eq6_coef9 | [15:0] SE dac eq6 coefficient high 16bit 
_h 


7.4.5.77 VBC_DAC_EQ6_COEF9_L 


0x0000014C vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF9_L 
es ee ee ee) ee eet irs fel lee a la 


Reserved 


Type 


i fe (a Ee De Cae (a a 


Reserved rf_dac_eq6_coef9_| 


" 


vbc dac eq6 coefficient low 8bit 


Field Name Type ee Reset Description 
Value 


lal cc 
rf_dac_eq6_coef9 pea ee ae e dac eq6 coefficient low 8bit 
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7.4.5.78 VBC_DAC_EQ6_COEF10_H 


0x00000150 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF10_H 
eee eee era fe afer ee [veel fiee elfen 


Reserved 


Type 


| rf_dac_eq6_coef10_h 


Type =| Rw 


vbc dac eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


al al 


rf_dac_eq6_coef1 | [15:0] ore fe dac eq6 coefficient high 16bit 
Oh 


7.4.5.79 VBC_DAC_EQ6_COEF10_L 


0x00000154 vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF10_L 
fea El Ca cl eC ile eal ea ce en ab a 


Reserved 


Type 


mme a 


Type RW 
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vbc dac eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a a A 


rf_dac_eq6 coef1 | [7:0] pre dac eq6 coefficient low 8bit 
ol 


7.4.5.80 VBC_DAC_EQ6_COEF11_H 


0x00000158 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF11_H 
p A A alla 


Reserved 


Type 


| rf_dac_eq6_coef11_h 


vbc dac eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i A A 


rf_dac_eq6 coef1 | [15:0] ri. fe dac eq6 coefficient high 16bit 
Lh 


7.4.5.81 VBC_DAC_EQ6 COEF11_L 


0x0000015C vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF11_L 


ac Fe el ea ee a a a 
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[sal o 


Type 


Reserved rf_dac_eq6_coef11_| 


cl [ea lat Cc oa 


vbc dac eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a 


rf_dac_eq6 coef1 | [7:0] ee ONS, dac eq6 coefficient low 8bit 
1 | 


7.4.5.82 VBC_DAC_EQ6 COEF12 H 


0x00000160 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF12_H 
aN [a el al egies (eel A 


Reserved 


Type 


ee rf_dac_eq6_coef12_h 


vbc dac eq6 coefficient high 16bit 


— ee 5 D | 
ar 
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A 
TEEN CA EE 


rf_dac_eq6_coef1 | [15:0] pre dac eq6 coefficient high 16bit 
2_h 


7.4.5.83 VBC_DAC_EQ6 COEF12_L 


0x00000164 vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF12_L 
ate cel eel ec fe ed el ea fer at ee ie ae 


Reserved 


Type 


vbc dac eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ei 


rf_dac_eq6_coef1 | [7:0] pe dac eq6 coefficient low 8bit 
2_| 


7.4.5.84 VBC_DAC_EQ6 COEF13 H 


0x00000168 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF13_H 
eel el es ed acd eel ee fat bel ea i 


Reserved 


Type 


Ene cl cel (ea Ll a lhl alll 
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rf_dac_eq6_coef13_h 


vbc dac eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


aE a A 


rf_dac_eq6_coef1 | [15:0] pre dac eq6 coefficient high 16bit 
3h 


7.4.5.85 VBC_DAC_EQ6_COEF13_L 


0x0000016C vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF13_L 
EAR ec ee ea eee ee [lf ted eet ee ee 


Reserved 


Type 


ci fa a a a aa a 


Reserved rf_dac_eq6_coef13_| 


vbc dac eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i E 


rf_dac_eq6 _coef1 | [7:0] ei ir | dac eq6 coefficient low 8bit 
3 
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7.4.5.86 VBC_DAC_EQ6 COEF14_ H 
0x00000170 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF14_H 


Reserved 


es eee fe eee) T A 
Type 


Name rf_dac_eq6_coef14_h 


vbc dac eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


S E 


rf_dac_eq6_coef1 | [15:0] ae | dac eq6 coefficient high 16bit 
4h 


7.4.5.87 VBC_DAC_EQ6_COEF14 L 
0x00000174 vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF14_L 


Eoc 


Reserved 


Type 


mme e 


Type RW 


vbc dac eq6 coefficient low 8bit 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


i 


rf_dac_eq6_coef1 | [7:0] pre dac eq6 coefficient low 8bit 
4 | 


7.4.5.88 VBC_DAC_EQ6_COEF15_H 


0x00000178 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF15_H 
sa ic [el ice Fe Ga ca Gc ha 


Reserved 


Type 


| rf_dac_eq6_coef15_h 


vbc dac eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


A E 


rf_dac_eq6_coef1 | [15:0] i ir | dac eq6 coefficient high 16bit 
5_h 


7.4.5.89 VBC_DAC_EQ6_COEF15_L 


0x0000017C vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF15_L 
[si cl a ee [el ce ca i en 


Reserved 
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Fai ere eal eC ea 


Reserved rf_dac_eq6_coef15_| 


vbc dac eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Se A S 


rf_dac_eq6_coef1 dac eq6 coefficient low 8bit 
5 


7.4.5.90 VBC_DAC_EQ6_COEF16_H 


0x00000180 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF16_H 
Ba a AA [iL 


Reserved 


Type 


Du rf_dac_eq6_coef16_h 


vbc dac eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ia all 
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rf_dac_eq6_coef1 | [15: RW NA dac eq6 coefficient high 16bit 


6h 


7.4.5.91 VBC_DAC_EQ6_COEF16_L 


0x00000184 vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF16_L 
el ina 


Reserved 


Type 


rf_dac_eq6_coef16_| 


RW 


vbc dac eq6 coefficient low 8bit 


Field Name Type a Reset Description 
Value 


se 


rf_dac_eq6_coef1 BS ae dac eq6 coefficient low 8bit 
6_| 


7.4.5.92 VBC_DAC_EQ6 COEF17_H 


0x00000188 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF17_H 
[ea ees Di Ee Ce ec ce ee 


Reserved 


Type 


is cc a Fn a aa 


rf_dac_eq6_coef17_h 
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vbc dac eq6 coefficient high 16bit 


Field Name Type a Reset Description 
Value 


A ct A E 


rf_dac_eq6_coef1 | [15:0] pre dac eq6 coefficient high 16bit 
7_h 


7.4.5.93 VBC_DAC_EQ6 COEF17_L 


0x0000018C vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF17_L 
fs cl ica cl ice il Le el ic Kel a 


Reserved 


Type 


fs es Pl el Ca LL 


Reserved rf_dac_eq6_coef17_| 


: 


vbc dac eq6 coefficient low 8bit 


Field Name Type — Reset Description 
Value 


ee 


rf_dac_eq6_coef1 oye ee dac eq6 coefficient low 8bit 
7 


7.4.5.94 VBC_DAC_EQ6_COEF18 H 


0x00000190 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF18_H 
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Paes ltrs ter ee eed ee meee ali E | 


Reserved 


Type 


i rf_dac_eq6_coef18_h 


Type frw 


vbc dac eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


el ci a 


rf_dac_eq6_coef1 | [15:0] O dac eq6 coefficient high 16bit 
8_h 


7.4.5.95 VBC_DAC_EQ6_COEF18_L 
0x00000194 vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF18_L 


Bam ec) a A A A 


Reserved 


Type 


(ee ea a A 


Reserved rf_dac_eq6_coef18_| 


vbc dac eq6 coefficient low 8bit 
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Field Name Type ie Reset Description 
Value 


Lic Lc E, 


rf_dac_eq6_coef1 oye eee dac eq6 coefficient low 8bit 
8 | 


7.4.5.96 VBC_DAC_EQ6_COEF19_H 


0x00000198 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF19_H 
ee toe ce eee ed ee eel 


Reserved 


Type 


Dn rf_dac_eq6_coef19_h 
™ 


vbc dac eq6 coefficient high 16bit 


Field Name Type a Reset Description 
Value 


dC 2 S 


rf_dac_eq6 coef1 | [15: 0] pre dac eq6 coefficient high 16bit 
9h 


7.4.5.97 VBC_DAC_EQ6_COEF19_L 


0x0000019C vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF19_L 
sai [ee al T eV a lL 


Reserved 
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fae ter le age ed eed ee pee ftps alee elle 


Reserved rf_dac_eq6_coef19_| 


" 


vbc dac eq6 coefficient low 8bit 


Field Name Type Sa Reset Description 
Value 


E Gc a E: 


rf_dac_eq6_coef1 oye ee dac eq6 coefficient low 8bit 
9 | 


7.4.5.98 VBC_DAC_EQ6_COEF20_H 


0x000001A0 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF20_H 
es et ee Ee) ee ee te ir fel lee A 


Reserved 


Type 


ee a (a ee Fl La a Ga a 


rf_dac_eq6_coef20_h 


pe 


vbc dac eq6 coefficient high 16bit 


Field Name Type ee Reset Description 
Value 


sahil cc a E 
rf_dac_eq6_coef2 | [15:0] ee i dac eq6 coefficient high 16bit 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2408 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM ) SC7731E Device Specification 


C a E E S 


7.4.5.99 VBC_DAC_EQ6_COEF20_L 


0x000001A4 vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF20_L 
fei AA 


Reserved 


Type 


a ee cl AA A A 


Reserved rf_dac_eq6_coef20_| 


vbc dac eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ai 


rf_dac_eq6_coef2 | [7:0] ore fe dac eq6 coefficient low 8bit 
ol 


7.4.5.100 VBC_DAC_EQ6_COEF21_H 


0x000001A8 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF21_H 
fea El Ca cl eC el eal ea ce en Ec 


Reserved 


Type 


"i rf_dac_eq6_coef21_h 


Type frw 
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vbc dac eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ial ae a 


rf_dac_eq6 coef2 | [15:0] | ke | dac eq6 coefficient high 16bit 
Lh 


7.4.5.101 VBC_DAC_EQ6_COEF21_L 


0x000001AC vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF21_L 
a (sl A lee ee Ua alla 


Reserved 


Type 


i cl cE a ea Fa a (a a AA 


Reserved rf_dac_eq6_coef21_| 


vbc dac eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a 


rf_dac_eq6_coef2 | [7:0] pre dac eq6 coefficient low 8bit 
1 | 


7.4.5.102VBC_DAC_EQ6_COEF22 H 


0x000001B0 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF22_H 


Fai [il ac ee se al ea Kea el en Pl al 
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[sal o 


Type 


me rf_dac_eq6_coef22_h 


vbc dac eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


al A 


rf_dac_eq6 coef2 | [15:0] ee ONS, dac eq6 coefficient high 16bit 
2_h 


7.4.5.103VBC_DAC_EQ6_COEF22 L 


0x000001B4 vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF22_L 
sa [a fel al ec A A 


Reserved 


Type 


pA = E ee 


vbc dac eq6 coefficient low 8bit 


— ee 5 D | 
ar 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2411 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC7731E Device Specification 


a A 
S CA EA 


rf_dac_eq6_coef2 | [7:0] a dac eq6 coefficient low 8bit 
2_| 


7.4.5.104 VBC_DAC_EQ6_COEF23_H 


0x000001B8 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF23_H 
pMa eal eee ee 


Reserved 


Type 


Gam (i a ta il a a a a a 


rf_dac_eq6_coef23_h 


vbc dac eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a P EE 


rf_dac_eq6_coef2 | [15:0] pre dac eq6 coefficient high 16bit 
3h 


7.4.5.105VBC_DAC_EQ6_COEF23 L 


0x000001BC vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF23_L 
ae el eel en ed acl eel eae fe fat bed ea ieee 


Reserved 


Type 


Ene cl cel (ea Ll a lhl alll 
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Reserved rf_dac_eq6_coef23_| 


vbc dac eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i A 


rf_dac_eq6_coef2 | [7:0] pre dac eq6 coefficient low 8bit 
3 


7.4.5.106VBC_DAC_EQ6_COEF24_H 


0x000001C0 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF24_H 
Ea i ee A A AEA 


Reserved 


Type 


ca a lc a a a ea a a 


rf_dac_eq6_coef24_h 


vbc dac eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


A 2 


rf_dac_eq6 coef2 | [15:0] i ir | dac eq6 coefficient high 16bit 
4h 
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7.4.5.107 VBC_DAC_EQ6_COEF24_L 
0x000001C4 vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF24_L 


Reserved 


Ream Fc cel ee (ct i eg 
Type 


Me eels 


vbc dac eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ee 


rf_dac_eq6_coef2 | [7:0] a eal dac eq6 coefficient low 8bit 
4 | 


7.4.5.108 VBC_DAC_EQ6_COEF25 H 
0x000001C8 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF25_H 


fee ee al eee ee fe ef eee eee ee 


Reserved 


Type 


Ca rf_dac_eq6_coef25_h 


Type frw 


vbc dac eq6 coefficient high 16bit 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


aE 


rf_dac_eq6_coef2 | [15:0] pre dac eq6 coefficient high 16bit 
5h 
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vbc dac eq6 coefficient high 16bit 


Field Name Type is Reset Description 
Value 


a E E 


rf_dac_eq6_coef9 | [15:0] ere dac eq6 coefficient high 16bit 
_h 


7.4.5.109VBC_DAC_EQ6_COEF25 L 


0x000001CC vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF25_L 
Pee fe ir eel eed ee A 


Reserved 


Type 


[sea cel aS E 


Reserved rf_dac_eq6_coef25_| 


" 


vbc dac eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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en ne 


rf_dac_eq6_coef2 | [7:0] pre dac eq6 coefficient low 8bit 
5 


7.4.5.110VBC_DAC_EQ6_COEF26_H 


0x000001D0 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF26_H 
aE AA 


Reserved 


Type 


(ase a (ee Ga i a A ee AA 


rf_dac_eq6_coef26_h 


vbc dac eq6 coefficient high 16bit 


Field Name Type “ie Reset Description 
Value 


2) lel 2 


rf_dac_eq6_coef2 | [15:0] pre dac eq6 coefficient high 16bit 
6_h 


7.4.5.111VBC_DAC_EQ6_COEF26_L 


0x000001D4 vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF26_L 
ee fee fee fis fre ea feed ioe fer fee been 


Reserved 


Type 


(a eee a ie il LG La 


Reserved rf_dac_eq6_coef26_| 
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vbc dac eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


2 


rf_dac_eq6_coef2 | [7:0] ie dac eq6 coefficient low 8bit 
6_| 


7.4.5.112VBC_DAC_EQ6_COEF27_H 


0x000001D8 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF27_H 
ia nelle ec ae el a Kd la 


Reserved 


Type 


pa rf_dac_eq6_coef27_h 
i 


vbc dac eq6 coefficient high 16bit 


Field Name Type oo Reset Description 
Value 


ce Ls E 


rf_dac_eq6_coef2 | [15:0] ee i | dac eq6 coefficient high 16bit 
7_h 
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7.4.5.113VBC_DAC_EQ6_COEF27_L 
0x000001DC vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF27_L 


Reserved 


B (Sc ce ea Ct i ed 
Type 


Me iia 


vbc dac eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ee 


rf_dac_eq6_coef2 | [7:0] a eal dac eq6 coefficient low 8bit 
7 


7.4.5.114VBC_DAC_EQ6_COEF28_H 
0x000001E0 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF28_H 


AAAA 


Reserved 


Type 


Ca rf_dac_eq6_coef28_h 


Type frw 


vbc dac eq6 coefficient high 16bit 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


aE ll 


rf_dac_eq6_coef2 | [15:0] pre dac eq6 coefficient high 16bit 
8h 


7.4.5.115VBC_DAC_EQ6_COEF28 L 


0x000001E4 vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF28_L 
sa el ic [el cele Galas Lc La 


Reserved 


Type 


fae at Gs a a a a 


Reserved rf_dac_eq6_coef28_| 


vbc dac eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i E 


rf_dac_eq6_coef2 | [7:0] i ir | dac eq6 coefficient low 8bit 
8 | 


7.4.5.116VBC_DAC_EQ6_COEF29 H 


0x000001E8 vbc dac eq6 coefficient high 16bit(Ox00000000) VBC_DAC_EQ6_COEF29_H 
[si lic a ee Fel a ce ca [Un 


Reserved 
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BA a ae Fa a 


(aa rf_dac_eq6_coef29_h 


vbc dac eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


T E A R 


rf_dac_eq6_coef2 | [15:0] pre dac eq6 coefficient high 16bit 
9h 


7.4.5.117VBC_DAC_EQ6_COEF29 L 


0x000001EC vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF29_L 
[ae cl eal Cc A [iL 


Reserved 


Type 


Eee A A A 


Reserved rf_dac_eq6_coef29_| 


vbc dac eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


il SA 
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rf_dac_eq6_coef2 | [7: RW NA dac eq6 coefficient low 8bit 


9 | 


7.4.5.118VBC_DAC_EQ6_COEF30_H 


0x000001F0O vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF30_H 
a ieee aii 


Reserved 


Type 


sa ee a nl a a a a EE 


rf_dac_eq6_coef30_h 


" 
PPP PEPPE e PARP 


vbc dac eq6 coefficient high 16bit 


Field Name Type a Reset Description 
Value 


S S C 


rf_dac_eq6_coef3 | [15:0] pre dac eq6 coefficient high 16bit 
Oh 


7.4.5.119VBC_DAC EQ6_COEF30_L 


0x000001F4 vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF30_L 
ae iii 


Reserved 


Type 


Reserved rf_dac_eq6_coef30_| 


Ka O §=— 
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vbc dac eq6 coefficient low 8bit 


Field Name Type a Reset Description 
Value 


E ee E 


rf_dac_eq6_coef3 eo ee dac eq6 coefficient low 8bit 
ol 


7.4.5.120VBC_DAC_EQ6_COEF31_H 


0x000001F8 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF31_H 
E A A 


Reserved 


Type 


fom i ei Fess a fd Co E 


rf_dac_eq6_coef31_h 


ie 


vbc dac eq6 coefficient high 16bit 


Field Name Type — Reset Description 
Value 


a a 


rf_dac_eq6_coef3 | [15:0] pre dac eq6 coefficient high 16bit 
Lh 


7.4.5.121 VBC_DAC_EQ6_COEF31_L 


0x000001FC vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF31_L 
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Paes ltrs ter ee eed ee meee ali E | 


Reserved 


Type 


Reserved rf_dac_eq6_coef31_| 


Fe E ee 
Type RW 


vbc dac eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E 


rf_dac_eq6_coef3 | [7:0] O dac eq6 coefficient low 8bit 
1_l 


7.4.5.122VBC_DAC_EQ6_COEF32_H 
0x00000200 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF32_H 


ETAN Lc Ke ia ca a 


Reserved 


Type 


Bogd rf_dac_eq6_coef32_h 


Type frw 


vbc dac eq6 coefficient high 16bit 
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Field Name Type ie Reset Description 
Value 


E E E 


rf_dac_eq6_coef3 : dac eq6 coefficient high 16bit 
2_h 


7.4.5.123VBC_DAC_EQ6_COEF32_L 


0x00000204 vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF32_L 
ee iad i ede eel elena ed ee see 


Reserved 


Type 


eee | Reserved rf_dac_eq6_coef32_| 
~ 


vbc dac eq6 coefficient low 8bit 


Field Name Type a Reset Description 
Value 


CN E a S S E 


rf_dac_eq6_coef3 ; dac eq6 coefficient low 8bit 
2_| 


7.4.5.124 VBC_DAC_EQ6_COEF33_H 


0x00000208 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF33_H 
ee a eel ee ef fn en el a 


Reserved 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2426 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC7731E Device Specification 
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rf_dac_eq6_coef33_h 


iil 


vbc dac eq6 coefficient high 16bit 


Field Name Type Sa Reset Description 
Value 


E C E E: 


rf_dac_eq6_coef3 | [15:0] SE dac eq6 coefficient high 16bit 
3_h 


7.4.5.125VBC_DAC_EQ6_COEF33 L 


0x0000020C vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF33_L 
es eo ee ee eee ee ir flee a a la 


Reserved 


Type 


fe (a ee Ca ea (Sa Ga a 


Reserved rf_dac_eq6_coef33_| 


" 


vbc dac eq6 coefficient low 8bit 


Field Name Type ee Reset Description 
Value 


col cil cc 
rf_dac_eq6_coef3 Le ee ae e dac eq6 coefficient low 8bit 
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c a ee a 


7.4.5.126 VBC_DAC_EQ6_COEF34_H 


0x00000210 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF34_H 
eee eee era fe afer fe [vedic elfen 


Reserved 


Type 


| rf_dac_eq6_coef34_h 


vbc dac eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


al al 


rf_dac_eq6_coef3 | [15:0] ore fe dac eq6 coefficient high 16bit 
4h 


7.4.5.127 VBC_DAC_EQ6_COEF34_L 


0x00000214 vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF34_L 
fea Ca cel ec (Cea ile eal ea ce en a 


Reserved 


Type 


mme Gin 


Type RW 
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vbc dac eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


2 a a 


rf_dac_eq6_coef3 | [7:0] pre dac eq6 coefficient low 8bit 
4 | 


7.4.5.128VBC_DAC_EQ6_COEF35_H 


0x00000218 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF35_H 
i (sl A lec cae Ua lla 


Reserved 


Type 


| rf_dac_eq6_coef35_h 


vbc dac eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i a A 


rf_dac_eq6_coef3 | [15:0] T dac eq6 coefficient high 16bit 
5_h 


7.4.5.129VBC_DAC_EQ6_COEF35 L 


0x0000021C vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF35_L 


Ec ee el ea ee Kal ea nl Pl al 
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[sal o 


Type 


Reserved rf_dac_eq6_coef35_| 


cl [ea (a lat (a oa 


vbc dac eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a 


rf_dac_eq6_coef3 | [7:0] ee ONS, dac eq6 coefficient low 8bit 
5 


7.4.5.130 VBC_DAC_EQ6_COEF36_H 


0x00000220 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF36_H 
sal el al ec A A 


Reserved 


Type 


ee rf_dac_eq6_coef36_h 


vbc dac eq6 coefficient high 16bit 


— ee 5 D | 
ar 
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A 
TEEN CA EE 


rf_dac_eq6_coef3 | [15:0] pre dac eq6 coefficient high 16bit 
6h 


7.4.5.131 VBC_DAC_EQ6_COEF36_L 


0x00000224 vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF36_L 
pMa AAA A 


Reserved 


Type 


vbc dac eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


EEE CT A 


rf_dac_eq6_coef3 | [7:0] pe dac eq6 coefficient low 8bit 
6_| 


7.4.5.132VBC_DAC_EQ6_COEF37_H 


0x00000228 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF37_H 
eel el en ed acl eel epee fae be ea ie 


Reserved 


Type 


Ene cl cel (ea Ll a lhl alll 
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rf_dac_eq6_coef37_h 


vbc dac eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


aE A 


rf_dac_eq6_coef3 | [15:0] pre dac eq6 coefficient high 16bit 
7_h 


7.4.5.133 VVBC_DAC_EQ6_COEF37_L 


0x0000022C vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF37_L 
EA ec ee ec eee ee lf ted ieee ee ee 


Reserved 


Type 


ci fica a a a a a 


Reserved rf_dac_eq6_coef37_| 


vbc dac eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i E 


rf_dac_eq6_coef3 | [7:0] ei ir | dac eq6 coefficient low 8bit 
7 
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7.4.5.134VBC_DAC_EQ6_COEF38_H 
0x00000230 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF38_H 


Reserved 


es eee ef ieee) eel eestor eibe) 
Type 


Name rf_dac_eq6_coef38_h 


vbc dac eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a ae 


rf_dac_eq6_coef3 | [15:0] ae | dac eq6 coefficient high 16bit 
8_h 


7.4.5.135VBC_DAC_EQ6_COEF38 L 
0x00000234 vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF38_L 


fee ee ale eee RA 


Reserved 


Type 


Me itis 


Type RW 


vbc dac eq6 coefficient low 8bit 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


i 


rf_dac_eq6_coef3 | [7:0] pre dac eq6 coefficient low 8bit 
8 | 


7.4.5.136 VBC_DAC_EQ6_COEF39_H 


0x00000238 vbc dac eq6 coefficient high 16bit(Ox00000000) VBC_DAC_EQ6_COEF39_H 
sa el ic el ice Fe cL La a 


Reserved 


Type 


| rf_dac_eq6_coef39_h 


vbc dac eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


A E 


rf_dac_eq6_coef3 | [15:0] i ir | dac eq6 coefficient high 16bit 
9h 


7.4.5.137 VBC_DAC_EQ6_COEF39_L 


0x0000023C vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF39_L 
[si cl a ee el el Ec ca i [el a 


Reserved 
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BA er eal eC ae 


Reserved rf_dac_eq6_coef39_| 


vbc dac eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Se A S 


rf_dac_eq6_coef3 dac eq6 coefficient low 8bit 
9 | 


7.4.5.138 VBC_DAC_EQ6_COEF40_H 


0x00000240 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF40_H 
[ae el eect Lc lel [iL es 


Reserved 


Type 


(asa rf_dac_eq6_coef40_h 


vbc dac eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ia all 
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rf_dac_eq6_coef4 | [15: RW NA dac eq6 coefficient high 16bit 


Oh 


7.4.5.139 VBC_DAC_EQ6_COEF40_L 


0x00000244 vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF40_L 
el inne aes 


Reserved 


Type 


rf_dac_eq6_coef40_| 


RW 


vbc dac eq6 coefficient low 8bit 


Field Name Type a Reset Description 
Value 


en 


rf_dac_eq6_coef4 ESY dac eq6 coefficient low 8bit 
ol 


7.4.5.140 VBC DAC_EQ6_COEF41_H 


0x00000248 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF41_H 
[ea Eales ec ce od 


Reserved 


Type 


Gs cc Ea Fe es Fn a ae 


rf_dac_eq6_coef41_h 
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vbc dac eq6 coefficient high 16bit 


Field Name Type a Reset Description 
Value 


A ct A E 


rf_dac_eq6_coef4 | [15:0] pre dac eq6 coefficient high 16bit 
Lh 


7.4.5.141 VBC_DAC_EQ6_COEF41_L 


0x0000024C vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF41_L 
fs lca cl ice il Le el ic Ke al a 


Reserved 


Type 


fee el el Ca LL 


Reserved rf_dac_eq6_coef41_| 


: 


vbc dac eq6 coefficient low 8bit 


Field Name Type — Reset Description 
Value 


C ee 


rf_dac_eq6_coef4 ere ee dac eq6 coefficient low 8bit 
1 | 


7.4.5.142VBC_DAC_EQ6_COEF42_H 


0x00000250 vbc dac eq6 coefficient high 16bit(0x00000000) VBC_DAC_EQ6_COEF42_H 
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Paes ltrs ter ee eed ee meee ali E | 


Reserved 


Type 


i rf_dac_eq6_coef42_h 


Type frw 


vbc dac eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


el ci a 


rf_dac_eq6_coef4 | [15:0] O dac eq6 coefficient high 16bit 
2_h 


7.4.5.143 VBC_DAC_EQ6_COEF42_L 
0x00000254 vbc dac eq6 coefficient low 8bit(0x00000000) VBC_DAC_EQ6_COEF42_L 


Bam i ec) el Lc Kae lia a A 


Reserved 


Type 


A ea a a a a ee 


Reserved rf_dac_eq6_coef42_| 


vbc dac eq6 coefficient low 8bit 
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Field Name Type ie Reset Description 
Value 


a E, 


rf_dac_eq6_coef4 oye ee dac eq6 coefficient low 8bit 
2_| 


7.4.5.144VBC_DAC_EQ4 COEFO_H 


0x00000258 vbc dac eq4 coefficient high 16bit(0x00000000) VBC_DAC_EQ4_COEFO_H 
ma nia ede sede eters A 


Reserved 


Type 


Dn rf_dac_eq4_coef0_h 
™ 


vbc dac eq4 coefficient high 16bit 


Field Name Type a Reset Description 
Value 


iC E S 


rf_dac_eq4-coef0 | [15: 0] pre dac eq4 coefficient high 16bit 
_h 


7.4.5.145VBC_DAC_EQ4 COEFO_L 


0x0000025C vbc dac eq4 coefficient low 8bit(0x00000000) VBC_DAC_EQ4_COEFO_L 
sie al T AE ff lL 


Reserved 
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fae eee Ue age eed eed ee pede eles eae elle 


Reserved rf_dac_eq4_coef0_| 


" 


vbc dac eq4 coefficient low 8bit 


Field Name Type Sa Reset Description 
Value 


E E A E, 


rf _dac_eq4_coef0 : dac eq4 coefficient low 8bit 
| 


7.4.5.146 VBC_DAC_EQ4 COEF1_H 


0x00000260 vbc dac eq4 coefficient high 16bit(0x00000000) VBC_DAC_EQ4_COEF1_H 
es ei ee ee) ee ee ee ir fel lee a el a 


Reserved 


Type 


ee a i a (a Fe Fl Le a a Ga a 


rf_dac_eq4_coefi_h 


pe 


vbc dac eq4 coefficient high 16bit 


Field Name Type ee Reset Description 
Value 


<n 
rf_dac_eq4_coef1 | [15:0] ee i dac eq4 coefficient high 16bit 
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C a a ee S 


7.4.5.147 VBC_DAC_EQ4 COEF1_L 


0x00000264 vbc dac eq4 coefficient low 8bit(0x00000000) VBC_DAC_EQ4_COEF1_L 
Pee ee ee era ffl le [ee veel elfen 


Reserved 


Type 


faa i ee cl Ca (en Cel a lH 


Reserved rf_dac_eq4_coef1_| 


vbc dac eq4 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ai 2 


rf_dac_eq4_coef1 | [7:0] ore fe dac eq4 coefficient low 8bit 
l 


7.4.5.148VBC_DAC EQ4 COEF2_H 


0x00000268 vbc dac eq4 coefficient high 16bit(0x00000000) VBC_DAC_EQ4_COEF2_H 
E A 


Reserved 


Type 


"i rf_dac_eq4_coef2_h 


Type frw 
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vbc dac eq4 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


al ae a 


rf_dac_eq4 coef2 | [15:0] | ke | dac eq4 coefficient high 16bit 
_h 


7.4.5.149VBC_DAC_EQ4 COEF2_L 


0x0000026C vbc dac eq4 coefficient low 8bit(0x00000000) VBC_DAC_EQ4_COEF2_L 
i (esis Me lee eae a ila 


Reserved 


Type 


i cl ce el ea Fa a a AA 


Reserved rf_dac_eq4_coef2_| 


vbc dac eq4 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E 


rf_dac_eq4_coef2 | [7:0] pre dac eq4 coefficient low 8bit 
l 


7.4.5.150VBC_DAC_EQ4 COEF3_H 


0x00000270 vbc dac eq4 coefficient high 16bit(0x00000000) VBC_DAC_EQ4_COEF3_H 


Fai [il ac ee se al ee Kea el eal Pl al 
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[sal o 


Type 


me rf_dac_eq4_coef3_h 


vbc dac eq4 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


al A 


rf_dac_eq4_coef3 | [15:0] ee ONS, dac eq4 coefficient high 16bit 
_h 


7.4.5.151VBC_DAC_EQ4 COEF3_L 


0x00000274 vbc dac eq4 coefficient low 8bit(0x00000000) VBC_DAC_EQ4_COEF3_L 
[a a tl al lel A 


Reserved 


Type 


pA = E piai 


vbc dac eq4 coefficient low 8bit 


— Oe 5 D | 
ar 
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A 
iI CA EE 


rf_dac_eq4_coef3 | [7:0] Se) | dac eq4 coefficient low 8bit 
l 


7.4.5.152VBC_DAC_EQ4_COEF4 H 


0x00000278 vbc dac eq4 coefficient high 16bit(0x00000000) VBC_DAC_EQ4_COEF4_H 
pA AAAA A 


Reserved 


Type 


E [ctl a a ce a a 


rf_dac_eq4_coef4_h 


vbc dac eq4 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ei 


rf_dac_eq4_coef4 | [15:0] pre dac eq4 coefficient high 16bit 
_h 


7.4.5.153VBC_DAC_EQ4 COEF4 L 


0x0000027C vbc dac eq4 coefficient low 8bit(0x00000000) VBC_DAC_EQ4_COEF4_L 
ae el eel en AAA 


Reserved 


Type 


Ene cl cel (ea Ll a lhl alll 
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Reserved rf_dac_eq4_coef4_| 


vbc dac eq4 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i 


rf_dac_eq4_coef4 | [7:0] pre dac eq4 coefficient low 8bit 
l 


7.4.5.154VBC_DAC_EQ4_COEF5_H 


0x00000280 vbc dac eq4 coefficient high 16bit(0x00000000) VBC_DAC_EQ4_COEF5_H 
EA ee i ee A A AEA 


Reserved 


Type 


ca a fe] a ea a a 


rf_dac_eq4_coef5_h 


vbc dac ed4 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i E 


rf_dac_eq4 _coef5 | [15:0] i ir | dac eq4 coefficient high 16bit 
_h 
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7.4.5.155VBC_DAC_EQ4 COEF5_L 
0x00000284 vbc dac eq4 coefficient low 8bit(0x00000000) VBC_DAC_EQ4_COEF5_L 


Reserved 


ees ee ee fea eee) ee) ee et eee A 
Type 


Me ee 


vbc dac eq4 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ee 


rf_dac_eq4_coef5 | [7:0] a eal dac eq4 coefficient low 8bit 
l 


7.4.5.156VBC_DAC_EQ4_COEF6_H 
0x00000288 vbc dac eq4 coefficient high 16bit(0x00000000) VBC_DAC_EQ4_COEF6_H 


EocATAREANRAR 


Reserved 


Type 


Ca rf_dac_eq4_coef6_h 


Type frw 


vbc dac eq4 coefficient high 16bit 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


aE 


rf_dac_eq4_coef6 | [15:0] pre dac eq4 coefficient high 16bit 
_h 


7.4.5.157 VBC_DAC_EQ4 COEF6 L 


0x0000028C vbc dac eq4 coefficient low 8bit(0x00000000) VBC_DAC_EQ4_COEF6_L 
sa ic [al ice Ga ic Gc a 


Reserved 


Type 


fe at Gl A E 


Reserved rf_dac_eq4_coef6_| 


vbc dac eq4 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i E 


rf_dac_eq4 coef6 | [7:0] ef ir | dac eq4 coefficient low 8bit 
| 


7.4.5.158VBC_DAC_EQ4_COEF7_H 


0x00000290 vbc dac eq4 coefficient high 16bit(0x00000000) VBC_DAC_EQ4_COEF7_H 
[sil cl el [ee Fe al a Ec ca i fn 


Reserved 
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E a AA AA 


Tug rf_dac_eq4_coef7_h 


vbc dac eq4 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i A N 


rf_dac_eq4_coef7 | [15:0] pre dac eq4 coefficient high 16bit 
_h 


7.4.5.159VBC_DAC_EQ4 COEF7_L 


0x00000294 vbc dac eq4 coefficient low 8bit(0x00000000) VBC_DAC_EQ4_COEF7_L 
[geal al Cc CLE cl eal [iL 


Reserved 


Type 


Ema a ce eal (ee E 


Reserved rf_dac_eq4_coef7_| 


vbc dac eq4 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


il SA 
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rf_dac_eq4_coef7 | [7: RW NA dac eq4 coefficient low 8bit 


7.4.5.160 VBC_DAC_EQ4 COEF8 H 


0x00000298 vbc dac eq4 coefficient high 16bit(0x00000000) VBC_DAC_EQ4_COEF8_H 
a ieee aaa 


Reserved 


Type 


fsa cS (a nl a a a al 


rf_dac_eq4_coef8_h 


" 
a NS erer] 


vbc dac eq4 coefficient high 16bit 


Field Name Type a Reset Description 
Value 


S S C E 


rf_dac_eq4_coef8 | [15:0] pre dac eq4 coefficient high 16bit 
_h 


7.4.5.161 VBC_DAC EQ4 COEF8 L 


0x0000029C vbc dac eq4 coefficient low 8bit(0x00000000) VBC_DAC_EQ4_COEF8_L 
[eal al elie le 


Reserved 


Type 


Reserved rf_dac_eq4_coef8_| 


Ka O §=— 
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vbc dac eq4 coefficient low 8bit 


Field Name Type a Reset Description 
Value 


a 


rf_dac_eq4_coef8 : dac eq4 coefficient low 8bit 
| 


7.4.5.162VBC_DAC_EQ4 COEF9 H 


0x000002A0 vbc dac eq4 coefficient high 16bit(0x00000000) VBC_DAC_EQ4_COEF9_H 
fs Cl Ca clea el elec Keil 


Reserved 


Type 


fem Te se fa Co LL 


rf_dac_eq4_coef9_h 


ie 


vbc dac eq4 coefficient high 16bit 


Field Name Type — Reset Description 
Value 


a a 


rf_dac_eq4_coef9 | [15:0] pre dac eq4 coefficient high 16bit 
_h 


7.4.5.163VBC_DAC_EQ4 COEF9 L 


0x000002A4 vbc dac eq4 coefficient low 8bit(0x00000000) VBC_DAC_EQ4_COEF9_L 
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Reserved 


Type 


Reserved rf_dac_eq4_coef9_| 


Fc E ee 
Type RW 


vbc dac eq4 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ie 


rf_dac_eq4_coef9 | [7:0] O dac eq4 coefficient low 8bit 
l 


7.4.5.164VBC_DAC_EQ4_COEF10_H 
0x000002A8 vbc dac eq4 coefficient high 16bit(0x00000000) VBC_DAC_EQ4_COEF10_H 


Bam i ec) ell A A A 


Reserved 


Type 


Bogd rf_dac_eq4_coef10_h 


Type frw 


vbc dac eq4 coefficient high 16bit 
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Field Name Type ie Reset Description 
Value 


E E E 


rf_dac_eq4_coef1 : dac eq4 coefficient high 16bit 
Oh 


7.4.5.165 VBC_DAC_EQ4_COEF10_L 


0x000002AC vbc dac eq4 coefficient low 8bit(0x00000000) VBC_DAC_EQ4_COEF10_L 
ee iad ee ede eel eee ede see | 


Reserved 


Type 


eee | Reserved rf_dac_eq4_coef10_| 
~ 


vbc dac eq4 coefficient low 8bit 


Field Name Type a Reset Description 
Value 


ini Li 


rf_dac_eq4_coef1 ; dac eq4 coefficient low 8bit 
ol 


7.4.5.166VBC_DAC_EQ4_COEF11_H 


0x000002B0 vbc dac eq4 coefficient high 16bit(0x00000000) VBC_DAC_EQ4_COEF11_H 
ea al lft sp AE T E 


Reserved 
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ica ie VPLS (el Hcl Ga il eli 


rf_dac_eq4_coef11_h 


iil 


vbc dac eq4 coefficient high 16bit 


Field Name Type Sa Reset Description 
Value 


E C E E: 


rf_dac_eq4_coef1 | [15:0] SE dac eq4 coefficient high 16bit 
1_h 


7.4.5.167VBC_DAC_EQ4 COEF11_L 


0x000002B4 vbc dac eq4 coefficient low 8bit(0x00000000) VBC_DAC_EQ4_COEF11_L 
es i ee ee) A 


Reserved 


Type 


fe fe De Ea fe (a a 


Reserved rf_dac_eq4_coef11_| 


" 


vbc dac eq4 coefficient low 8bit 


Field Name Type ee Reset Description 
Value 


coli cc a 
rf_dac_eq4_coef1 ae ae e dac eq4 coefficient low 8bit 
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e a ee ee ee 


7.4.5.168VBC_DAC_EQ4 COEF12 H 


0x000002B8 vbc dac eq4 coefficient high 16bit(0x00000000) VBC_DAC_EQ4_COEF12_H 
Pee AA 


Reserved 


Type 


| rf_dac_eq4_coef12_h 


vbc dac eq4 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i 


rf_dac_eq4_coef1 | [15:0] ore fe dac eq4 coefficient high 16bit 
2_h 


7.4.5.169VBC_DAC_EQ4 COEF12 L 


0x000002BC vbc dac eq4 coefficient low 8bit(0x00000000) VBC_DAC_EQ4_COEF12_L 
DARAANAN en a a 


Reserved 


Type 


mme Gak 


Type RW 
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vbc dac eq4 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i a a A 


rf_dac_eq4_coef1 | [7:0] pre dac eq4 coefficient low 8bit 
2_| 


7.4.5.170 VBC_DAC_EQ4_ COEF13_H 


0x000002CO vbc dac eq4 coefficient high 16bit(0x00000000) VBC_DAC_EQ4_COEF13_H 
i (i else lec cae De Ua fall 


Reserved 


Type 


| rf_dac_eq4_coef13_h 


vbc dac eq4 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i A 


rf_dac_eq4 coef1 | [15:0] rt i | dac eq4 coefficient high 16bit 
3_h 


7.4.5.171 VBC_DAC_EQ4_COEF13_L 


0x000002C4 vbc dac eq4 coefficient low 8bit(0x00000000) VBC_DAC_EQ4_COEF13_L 


Ea [il ch a Fe se eae a Kea a nl al 
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[sal o 


Type 


Reserved rf_dac_eq4_coef13_| 


cl [ea l(a Co 


vbc dac eq4 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a 


rf_dac_eq4 coef1 | [7:0] ee ONS, dac eq4 coefficient low 8bit 
3 


7.4.5.172VBC_DAC_EQ4_COEF14_H 


0x000002C8 vbc dac eq4 coefficient high 16bit(0x00000000) VBC_DAC_EQ4_COEF14_H 
sal fl allel [cece ice Ga cells elle 


Reserved 


Type 


ee rf_dac_eq4 _coef14_h 


vbc dac eq4 coefficient high 16bit 


— Oe 5 D | 
ar 
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A 
dc CA EE 


rf_dac_eq4_coef1 | [15:0] pre dac eq4 coefficient high 16bit 
4h 


7.4.5.173VBC_DAC_EQ4 COEF14_L 


0x000002CC vbc dac eq4 coefficient low 8bit(0x00000000) VBC_DAC_EQ4_COEF14_L 
[pea Lal elle le eee 


Reserved 


Type 


vbc dac eq4 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ei E 


rf_dac_eq4_coef1 | [7:0] pe dac eq4 coefficient low 8bit 
4 | 


7.4.5.174VBC_DAC_EQ4 COEF15 H 


0x000002D0 vbc dac eq4 coefficient high 16bit(0x00000000) VBC_DAC_EQ4_COEF15_H 
ae el eel ese acl ee ele eee fat bel ea in 


Reserved 


Type 


Ene cl cel (ea Ll a lhl alll 
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rf_dac_eq4_coef15_h 


vbc dac eq4 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


aE a A 


rf_dac_eq4_coef1 | [15:0] pre dac eq4 coefficient high 16bit 
5_h 


7.4.5.175 VBC_DAC_EQ4_COEF15_L 


0x000002D4 vbc dac eq4 coefficient low 8bit(0x00000000) VBC_DAC_EQ4_COEF15_L 
fee lade i ee ec eee ee fel ted et ee ee 


Reserved 


Type 


ci fica Cs a a | a a 


Reserved rf_dac_eq4_coef15_| 


vbc dac ed4 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i E 


rf_dac_eq4 coef1 | [7:0] ei ir | dac eq4 coefficient low 8bit 
5 
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7.4.5.176 VBC_DAC_EQ4_ COEF16_H 
0x000002D8 vbc dac eq4 coefficient high 16bit(0x00000000) VBC_DAC_EQ4_COEF16_H 


Reserved 


fees ee ee fea eee) Peel ae eet eee ieailpe) 
Type 


Name rf_dac_eq4_coef16_h 


vbc dac eq4 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


C 


rf_dac_eq4_coef1 | [15:0] ae dac eq4 coefficient high 16bit 
6_h 


7.4.5.177 VBC_DAC_EQ4_COEF16_L 
0x000002DC vbc dac eq4 coefficient low 8bit(0x00000000) VBC_DAC_EQ4_COEF16_L 


ocre 


Reserved 


Type 


mme E 


Type RW 


vbc dac eq4 coefficient low 8bit 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


i 


rf_dac_eq4_coef1 | [7:0] pre dac eq4 coefficient low 8bit 
6_| 


7.4.5.178VBC_DAC_EQ4 COEF17_H 


0x000002E0 vbc dac eq4 coefficient high 16bit(Ox00000000) VBC_DAC_EQ4_COEF17_H 
sa el ic al ice Gc cl Lc a 


Reserved 


Type 


| rf_dac_eq4_coef17_h 


vbc dac eq4 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


A E 


rf_dac_eq4 coef1 | [15:0] i ir | dac eq4 coefficient high 16bit 
7h 


7.4.5.179VBC_DAC_EQ4 COEF17_L 


0x000002E4 vbc dac eq4 coefficient low 8bit(0x00000000) VBC_DAC_EQ4_COEF17_L 
[si sl i cl el ee [el ce a nl 


Reserved 
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Fas ere eal en Fe a 


Reserved rf_dac_eq4_coef17_| 


vbc dac eq4 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Se A S 


rf_dac_eq4_coef1 dac eq4 coefficient low 8bit 
7 


7.4.5.180 VBC_DAC_EQ4_COEF18_H 


0x000002E8 vbc dac eq4 coefficient high 16bit(0x00000000) VBC_DAC_EQ4_COEF18_H 
Ba AA 


Reserved 


Type 


Du rf_dac_eq4_coef18_h 


vbc dac eq4 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ia all 
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rf_dac_eq4_coef1 | [15: RW NA dac eq4 coefficient high 16bit 


8_h 


7.4.5.181 VBC_DAC_EQ4_COEF18_L 


0x000002EC vbc dac eq4 coefficient low 8bit(0x00000000) VBC_DAC_EQ4_COEF18_L 
ae ina 


Reserved 


Type 


rf_dac_eq4_coef18_| 


RW 


vbc dac eq4 coefficient low 8bit 


Field Name Type a Reset Description 
Value 


Se 


rf_dac_eq4_coef1 vane dac eq4 coefficient low 8bit 
8 _| 


7.4.5.182 VBC_DAC_EQ4_ COEF19_H 


0x000002F0 vbc dac eq4 coefficient high 16bit(0x00000000) VBC_DAC_EQ4_COEF19_H 
[ea es Ea esa Pi Eee ec ec de 


Reserved 


Type 


Gs cs [a FS na aa ed 


rf_dac_eq4_coef19_h 
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vbc dac eq4 coefficient high 16bit 


Field Name Type a Reset Description 
Value 


A ct S E 


rf_dac_eq4_coef1 | [15:0] pre dac eq4 coefficient high 16bit 
9h 


7.4.5.183 VBC_DAC_EQ4_COEF19_L 


0x000002F4 vbc dac eq4 coefficient low 8bit(0x00000000) VBC_DAC_EQ4_COEF19_L 
fs lia cl iCal Le el ic Kel e 


Reserved 


Type 


fs Pl el Ca LL 


Reserved rf_dac_eq4_coef19_| 


: 


vbc dac eq4 coefficient low 8bit 


Field Name Type — Reset Description 
Value 


ee 


rf_dac_eq4_coef1 oe ee dac eq4 coefficient low 8bit 
9 | 


7.4.5.184VBC_DAC_EQ4 COEF20 H 


0x000002F8 vbc dac eq4 coefficient high 16bit(0x00000000) VBC_DAC_EQ4_COEF20_H 
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Paes ltrs ter ee eed ee meee ali E | 


Reserved 


Type 


i rf_dac_eq4_coef20_h 


Type frw 


vbc dac eq4 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E a 


rf_dac_eq4_coef2 | [15:0] O dac eq4 coefficient high 16bit 
Oh 


7.4.5.185 VBC_DAC_EQ4 COEF20_L 
0x000002FC vbc dac eq4 coefficient low 8bit(0x00000000) VBC_DAC_EQ4_COEF20_L 


Bam i ec) el cl Lc ea el ica a Fl A 


Reserved 


Type 


(ee ea a a a ee 


Reserved rf_dac_eq4_coef20_| 


vbc dac eq4 coefficient low 8bit 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2464 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Device Specification 


Field Name Type ie Reset Description 
Value 


a 


rf_dac_eq4 _coef2 ery ee dac eq4 coefficient low 8bit 
ol 


7.4.5.186 VBC_DAC_EQ4 COEF21_H 


0x00000300 vbc dac eq4 coefficient high 16bit(0x00000000) VBC_DAC_EQ4_COEF21_H 
[ese Fs Uc Fc Lc cee i a 


Reserved 


Type 


Dn rf_dac_eq4_coef21_h 
™ 


vbc dac eq4 coefficient high 16bit 


Field Name Type a Reset Description 
Value 


E E 2 S 


rf _dac_eq4-coef2 | [15: 0] pre dac eq4 coefficient high 16bit 
1_h 


7.4.5.187 VBC_DAC_EQ4 COEF21_L 


0x00000304 vbc dac eq4 coefficient low 8bit(0x00000000) VBC_DAC_EQ4_COEF21_L 
Eee al lL T Ve lL 


Reserved 
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fae tee le age ed eed ee pee tel lee eae elle 


Reserved rf_dac_eq4_coef21_| 


" 


vbc dac eq4 coefficient low 8bit 


Field Name Type Sa Reset Description 
Value 


A E E a E: 


rf_dac_eq4 _coef2 ome ee dac eq4 coefficient low 8bit 
1 | 


7.4.5.188VBC_DAC_EQ4 COEF22 H 


0x00000308 vbc dac eq4 coefficient high 16bit(0x00000000) VBC_DAC_EQ4_COEF22_H 
es i ee ee ee ee ter fel lee a la 


Reserved 


Type 


ee (a ee Fl La a a 


rf_dac_eq4_coef22_h 


pe 


vbc dac eq4 coefficient high 16bit 


Field Name Type ee Reset Description 
Value 


sah cl oc a E 
rf_dac_eq4_coef2 | [15:0] ee i dac eq4 coefficient high 16bit 
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c a ee ee 


7.4.5.189VBC_DAC_EQ4 COEF22 L 


0x0000030C vbc dac eq4 coefficient low 8bit(0x00000000) VBC_DAC_EQ4_COEF22_L 
Ba ee era ffl le [ve elles elfen 


Reserved 


Type 


faa ee cl Ca (en Ee el 


Reserved rf_dac_eq4_coef22_| 


vbc dac eq4 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ai 2 


rf_dac_eq4_coef2 | [7:0] ore fe dac eq4 coefficient low 8bit 
2_| 


7.4.5.190 VBC_DAC_EQ4_ COEF23_H 


0x00000310 vbc dac eq4 coefficient high 16bit(0x00000000) VBC_DAC_EQ4_COEF23_H 
fea Ei Ca ce iCal eal ea en 


Reserved 


Type 


"i rf_dac_eq4_coef23_h 


Type frw 
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vbc dac eq4 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


al ae a 


rf_dac_eq4 coef2 | [15:0] | ke | dac eq4 coefficient high 16bit 
3_h 


7.4.5.191 VBC_DAC_EQ4_COEF23_L 


0x00000314 vbc dac eq4 coefficient low 8bit(0x00000000) VBC_DAC_EQ4_COEF23_L 
p A A alla 


Reserved 


Type 


i Ee ee Fa a a A 


Reserved rf_dac_eq4_coef23_| 


vbc dac eq4 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E 


rf_dac_eq4_coef2 | [7:0] pre dac eq4 coefficient low 8bit 
3 | 


7.4.5.192VBC_DAC_EQ4 COEF24 H 


0x00000318 vbc dac eq4 coefficient high 16bit(0x00000000) VBC_DAC_EQ4_COEF24_H 


Ea [a ac Fee ale ea Kea el a nal al 
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[sal o 


Type 


me rf_dac_eq4_coef24_h 


vbc dac eq4 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


al A 


rf_dac_eq4 coef2 | [15:0] ee ONS, dac eq4 coefficient high 16bit 
4h 


7.4.5.193VBC_DAC_EQ4 COEF24_L 


0x0000031C vbc dac eq4 coefficient low 8bit(0x00000000) VBC_DAC_EQ4_COEF24_L 
m fl al lel a A A 


Reserved 


Type 


pA = E ee 


vbc dac eq4 coefficient low 8bit 


— Oe 5 D | 
ar 
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A 
ee 


rf_dac_eq4_coef2 | [7:0] Se) | dac eq4 coefficient low 8bit 
4 | 


7.4.5.194VBC_DAC_EQ4 COEF25 H 


0x00000320 vbc dac eq4 coefficient high 16bit(0x00000000) VBC_DAC_EQ4_COEF25_H 
pan ll ellie ele eee 


Reserved 


Type 


Gam [il al al a a a a 


rf_dac_eq4_coef25_h 


vbc dac eq4 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


A P EE 


rf_dac_eq4_coef2 | [15:0] T dac eq4 coefficient high 16bit 
5_h 


7.4.5.195 VBC_DAC_EQ4_COEF25_L 


0x00000324 vbc dac eq4 coefficient low 8bit(0x00000000) VBC_DAC_EQ4_COEF25_L 
ial eel es ee acl eel eee fa fae bed ea ia ed 


Reserved 


Type 


Ene cl cel (ea Ll a lhl alll 
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Reserved rf_dac_eq4_coef25_| 


vbc dac eq4 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


aE 


rf_dac_eq4_coef2 | [7:0] pre dac eq4 coefficient low 8bit 
5 | 


7.4.5.196 VBC_DAC_EQ4_ COEF26_H 


0x00000328 vbc dac eq4 coefficient high 16bit(0x00000000) VBC_DAC_EQ4_COEF26_H 
Ea a i ee ee eee elf td eet ed ee 


Reserved 


Type 


Fc a fe i a a ea a a 


rf_dac_eq4_coef26_h 


vbc dac ed4 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


A 2 


rf_dac_eq4 coef2 | [15:0] i ir | dac eq4 coefficient high 16bit 
6_h 
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7.4.5.197 VBC_DAC_EQ4 COEF26_L 
0x0000032C vbc dac eq4 coefficient low 8bit(0x00000000) VBC_DAC_EQ4_COEF26_L 


Reserved 


eam (Sc cee (ct i 
Type 


Me oe 


vbc dac eq4 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i 


rf_dac_eq4_coef2 | [7:0] a eal dac eq4 coefficient low 8bit 
6_| 


7.4.5.198 VBC_DAC_EQ4_ COEF27_H 
0x00000330 vbc dac eq4 coefficient high 16bit(0x00000000) VBC_DAC_EQ4_COEF27_H 


a ibaa 


Reserved 


Type 


Ca rf_dac_eq4_coef27_h 


Type frw 


vbc dac eq4 coefficient high 16bit 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2472 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Device Specification 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


aE ll 


rf_dac_eq4_coef2 | [15:0] pre dac eq4 coefficient high 16bit 
7_h 


7.4.5.199VBC_DAC_EQ4_COEF27 L 


0x00000334 vbc dac eq4 coefficient low 8bit(0x00000000) VBC_DAC_EQ4_COEF27_L 
Eai el ic [al a Ga cl Lc A 


Reserved 


Type 


fae a fs a a 


Reserved rf_dac_eq4_coef27_| 


vbc dac eq4 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i E 


rf_dac_eq4 coef2 | [7:0] i ir | dac eq4 coefficient low 8bit 
7l 


7.4.5.200 VBC_DAC_EQ4_COEF28_H 


0x00000338 vbc dac eq4 coefficient high 16bit(0x00000000) VBC_DAC_EQ4_COEF28_H 
[si lic el a ee Fe a A 


Reserved 
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EA a A AAAA 


Tug rf_dac_eq4_coef28_h 


vbc dac eq4 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


SE A R 


rf_dac_eq4_coef2 | [15:0] pre dac eq4 coefficient high 16bit 
8_h 


7.4.5.201 VBC_DAC_EQ4_COEF28_L 


0x0000033C vbc dac eq4 coefficient low 8bit(0x00000000) VBC_DAC_EQ4_COEF28_L 
[aoa el el al Cl A [iL 


Reserved 


Type 


Eee eae el (ee E E 


Reserved rf_dac_eq4_coef28_| 


vbc dac eq4 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


il SA 
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rf_dac_eq4_coef2 | [7: RW NA dac eq4 coefficient low 8bit 


8 | 


7.4.5.202VBC_ADC01_EQ6 COEFO_H 


0x00000400 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEFO_H 
Fes fe il a Fe a ee 


Reserved 


Type 


sa al sa nl a a a a 


rf_adc01_eq6_coef0_h 


" 
PPP PEPPE e PARE 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type a Reset Description 
Value 


= T C 


rf_adc01_eq6_co | [15:0] ere adc01 eq6 coefficient high 16bit 
ef0_h 


7.4.5.203 VBC_ADC01_EQ6_COEF0O_L 


0x00000404 vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEFO_L 
a ie iii 


Reserved 


Type 


Reserved rf_adc01_eq6_coef0_| 


Ka O 
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vbc adc01 eq6 coefficient low 8bit 


Field Name Type a Reset Description 
Value 


Ge Ll E E 


rf_adcO1_eq6_co oye ee adc01 eq6 coefficient low 8bit 
ef0_| 


7.4.5.204VBC_ADC01_EQ6 COEF1_H 


0x00000408 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF1_H 
iM Ec al el a a he i ad 


Reserved 


Type 


fee Gc [Pl dF ef LL 


rf_adc01_eq6_coef1_h 


ie 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type — Reset Description 
Value 


A E 


rf_adcO1_eq6_co | [15:0] pre adc01 eq6 coefficient high 16bit 
ef1_h 


7.4.5.205VBC_ADC01_EQ6_COEF1_L 


0x0000040C vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF1_L 
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Paes ltrs ter ee eed ee meee ali E | 


Reserved 


Type 


Reserved rf_adc01_eq6_coef1_| 


Fc ee ca E 
Type RW 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E 


rf_adc01_eq6_co | [7:0] O adc01 eq6 coefficient low 8bit 
ef1_l 


7.4.5.206 VBC_ADC01_EQ6 COEF2_H 
0x00000410 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF2_H 


ea i ea) al Lc Lc ee ia ca Fa A 


Reserved 


Type 


Bogd rf_adc01_eq6_coef2_h 


Type frw 


vbc adc01 eq6 coefficient high 16bit 
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Field Name Type ie Reset Description 
Value 


E E E 


rf_adcO1_eq6_co : adc01 eq6 coefficient high 16bit 
ef2_h 


7.4.5.207 VBC_ADC01_EQ6_COEF2_L 


0x00000414 vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF2_L 
eee ised ee cde eel elena bed eee 


Reserved 


Type 


eee | Reserved rf_adc01_eq6_coef2_| 
~ 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type a Reset Description 
Value 


E Li 2 E 


rf_adcO1_eq6_co ; adc01 eq6 coefficient low 8bit 
ef2_l 


7.4.5.208 VBC_ADC01_EQ6_COEF3_H 


0x00000418 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF3_H 
E le (etl ES 


Reserved 
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ENARRARE 


rf_adc01_eq6_coef3_h 


Bli 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type Sa Reset Description 
Value 


E C E E: 


rf_adc01_eq6_co | [15:0] pre adc01 eq6 coefficient high 16bit 
ef3_h 


7.4.5.209VBC_ADC01_EQ6 COEF3 L 


0x0000041C vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF3_L 
es ee ee ee eee te fir fel lee a A 


Reserved 


Type 


i fe (a Ee Ze Ca ea a a Ga 


Reserved rf_adcO01_eq6_coef3_| 


" 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type ee Reset Description 
Value 


nn 
rf_adcO1_eq6_co po E e oe adc01 eq6 coefficient low 8bit 
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ee Cd 


7.4.5.210VBC_ADC01_EQ6 COEF4 H 


0x00000420 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF4_H 
aa a eee eis eae feelin elie deeded) 


Reserved 


Type 


feel eC lH A A 


rf_adc01_eq6_coef4_h 


fail 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type 7 a Reset Description 
Value 


E E a 


rf_adc01_eq6_co | [15:0] ore p adc01 eq6 coefficient high 16bit 
ef4_h 


7.4.5.211VBC_ADC01_EQ6_COEF4 L 


0x00000424 vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF4_L 
HARGAR eal ea A 


Reserved 


Type 


Reserved rf_adc01_eq6_coef4_| 


_—— 
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vbc adc01 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i a a a 


rf_adcO1_eq6 co | [7:0] pre adc01 eq6 coefficient low 8bit 
ef4_| 


7.4.5.212VBC_ADC01_EQ6 COEF5 _H 


0x00000428 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF5_H 
faa il i la Ga etl ea le ele Gl Ela 


Reserved 


Type 


i 2 a Fe a a E 


rf_adc01_eq6_coef5_h 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i a i E, 


rf_adcO1_eq6 co | [15:0] pre adc01 eq6 coefficient high 16bit 
ef5 h 


7.4.5.213VBC_ADC01_EQ6_COEF5 L 


0x0000042C vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF5_L 


a ic ee ale a ea le nal 
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[sal o 


Type 


ESE E E CS 


Reserved rf_adc01_eq6_coef5_l 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E 


rf_adc01_eq6_co | [7:0] ee ONS, adc01 eq6 coefficient low 8bit 
ef5 | 


7.4.5.214VBC_ADC01_EQ6_COEF6_H 


0x00000430 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF6_H 
Fa Te itl ae ili etl cl ae Lele Leon 


Reserved 


Type 


PAS rf_adc01_eq6_coef6_h 


vbc adc01 eq6 coefficient high 16bit 


o oe 5 D | 
ar 
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a A 
dc CA PE 


rf_adcO1_eq6_co | [15:0] pre adc01 eq6 coefficient high 16bit 
ef6_h 


7.4.5.215VBC_ADC01_EQ6 COEF6_L 


0x00000434 vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF6_L 
ete cel fel et ee red el eae fr ce ie ae 


Reserved 


Type 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


EER T A E 


rf_adc01_eq6_co_ | [7:0] pre adc01 eq6 coefficient low 8bit 
ef6_| 


7.4.5.216VBC_ADC01_EQ6 COEF7_H 


0x00000438 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF7_H 
Fa E ele le ie eee 


Reserved 


Type 


Ene cl cel (ea Ll a lhl alll 
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rf_adc01_eq6_coef7_h 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


aE A 


rf_adcO1_eq6 co | [15:0] pre adc01 eq6 coefficient high 16bit 
ef7_h 


7.4.5.217 VVBC_ADC01_EQ6_COEF7_L 


0x0000043C vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF7_L 
Ea i ee ea eee A eet el ee 


Reserved 


Type 


ci fica el a a Fa a 


Reserved rf_adc01_eq6_coef7_| 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i 


rf_adcO1_eq6 co | [7:0] el ir | adc01 eq6 coefficient low 8bit 
ef7_| 
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7.4.5.218VBC_ADC01_EQ6 COEF8 H 


0x00000440 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF8_H 
k ed fe i) ee rcs eis eel eae 


Reserved 


Type 


fa i A a a Fp 


rf_adc01_eq6_coef8_h 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a 


rf_adcO1_eq6_co | [15:0] a a adc01 eq6 coefficient high 16bit 
ef8_h 


7.4.5.219VBC_ADC01_EQ6_COEF8 L 


0x00000444 vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF8_L 
eee ere fe ee fe fice |r fee cee led 


Reserved 


Type 


= =E iii 


vbc adc01 eq6 coefficient low 8bit 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


i i 


rf_adcO1_eq6_co | [7:0] pre adc01 eq6 coefficient low 8bit 
ef8 | 


7.4.5.220VBC_ADC01_EQ6 COEF9 H 


0x00000448 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF9_H 
i seis ee fl cE ea A 


Reserved 


Type 


pai sae AA 


rf_adc01_eq6_coef9_h 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


A A 


rf_adcO1_eq6_co | [15:0] i i | adc01 eq6 coefficient high 16bit 
ef9_h 


7.4.5.221 VBC_ADC01_EQ6 COEF9 L 


0x0000044C vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF9_L 
[si cl [ie [el a ec ca el 


Reserved 
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PE E en aa 


Reserved rf_adc01_eq6_coef9_l 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Se 


rf_adcO1_eq6_co | [7:0] pre adc01 eq6 coefficient low 8bit 
ef9 | 


7.4.5.222 VBC_ADC01_EQ6_COEF10_H 


0x00000450 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF10_H 
[cee i i De lL aK lel el 


Reserved 


Type 


Ea ar al eae ee A 


rf_adc01_eq6_coef10_h 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ia all 
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rf_adcO1_eq6_co | [15: RW NA adc01 eq6 coefficient high 16bit 


ef10_h 


7.4.5.223 VBC_ADC01_EQ6_COEF10_L 


0x00000454 vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF10_L 
[aia al ee lL ee 


Reserved 


Type 


rf_adc01_eq6_coef10_| 


RW 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type a Reset Description 
Value 


Gs I 


rf_adcO1_eq6_co BS adc01 eq6 coefficient low 8bit 
ef10_| 


7.4.5.224VBC_ADC01_EQ6_COEF11_H 


0x00000458 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF11_H 
fe cee e A fee ee alle aa ele 


Reserved 


Type 


fs cs] fe Fn ae 


rf_adc01_eq6_coef11_h 
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vbc adc01 eq6 coefficient high 16bit 


Field Name Type a Reset Description 
Value 


E E A A 


rf_adcO1_eq6_co | [15:0] pre adc01 eq6 coefficient high 16bit 
ef11_h 


7.4.5.225VBC_ADC01_EQ6_COEF11_L 


0x0000045C vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF11_L 
E A A 


Reserved 


Type 


fess ee Pl el Call a LL 


Reserved rf_adc01_eq6_coef11_| 


: 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type — Reset Description 
Value 


a Se E 


rf_adcO1_eq6_co ere ee adc01 eq6 coefficient low 8bit 
ef11 | 


7.4.5.226 VBC_ADC01_EQ6_COEF12_H 


0x00000460 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF12_H 
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Paes ltrs ter ee eed ee meee ali E | 


Reserved 


Type 


rf_adc01_eq6_coef12_h 


Ball 


Fs (ee fa a ea 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type — Reset Description 
Value 


E A 


rf_adc01_eq6_co | [15:0] O adc01 eq6 coefficient high 16bit 
ef12_h 


7.4.5.227 VBC_ADC01_EQ6_COEF12_L 


0x00000464 vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF12_L 
ii ca calla ile eal ciel a A 


Reserved 


Type 


vbc adc01 eq6 coefficient low 8bit 
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Field Name Type ie Reset Description 
Value 


a E, 


rf_adcO1_eq6_co oye ee adc01 eq6 coefficient low 8bit 
ef12_| 


7.4.5.228VBC_ADC01_EQ6_COEF13_H 


0x00000468 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF13_H 
(ema ced ell al ee le 


Reserved 


Type 


eae | rf_adc01_eq6_coef13_h 
™ 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type a Reset Description 
Value 


EE S 2 


rf_adc01_eq6_co- | [15: 0] pre adc01 eq6 coefficient high 16bit 
ef13_h 


7.4.5.229 VBC_ADC01_EQ6_COEF13_L 


0x0000046C vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF13_L 
ee ae ele ene fn fel 


Reserved 
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fae eer low age deed ee ped ele tallest alee ell | 


Reserved rf_adc01_eq6_coef13_| 


" 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type Sa Reset Description 
Value 


E E Lc 2 E: 


rf_adcO1_eq6_co oye ee adc01 eq6 coefficient low 8bit 
ef13 | 


7.4.5.230 VBC_ADC01_EQ6_COEF14 H 


0x00000470 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF14_H 
[se [ei [Ged [cl hee | a ea [ses (nl a 


Reserved 


Type 


ee al [al (a Fe Fl La a a Ga a 


rf_adc01_eq6_coef14_h 


iil 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type ee Reset Description 
Value 


<n 
rf_adcO1_eq6_co | [15:0] w e adc01 eq6 coefficient high 16bit 
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7.4.5.231 VBC_ADC01_EQ6_COEF14_L 


0x00000474 vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF14_L 
Pee fe eee er le afer ee [ve eels eee feel 


Reserved 


Type 


faa i ee i Ca (en Fa el A A 


Reserved rf_adc01_eq6_coef14_| 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ai E 


rf_adcO1_eq6_co | [7:0] ore fF adc01 eq6 coefficient low 8bit 
ef14 | 


7.4.5.232 VBC_ADC01_EQ6_COEF15 H 


0x00000478 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF15_H 
fe aed ape fae ee fe fade Jee lel) 


Reserved 


Type 


| rf_adc01_eq6_coef15_h 


Type frw 
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vbc adc01 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


al a a 


rf_adcO1_eq6 co | [15:0] | ke | adc01 eq6 coefficient high 16bit 
ef15_h 


7.4.5.233VBC_ADC01_EQ6_COEF15_L 


0x0000047C vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF15_L 
pm AA ec a ea Dc Ua A 


Reserved 


Type 


si cl Ee el ea Fa a a 


Reserved rf_adc01_eq6_coef15_| 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


C E 


rf_adc01_eq6_co | [7:0] mE adc01 eq6 coefficient low 8bit 
ef15_l 


7.4.5.234 VBC_ADC01_EQ6_COEF16_H 


0x00000480 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF16_H 


Ei [ic el se lea ee a a nn al 
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[sal o 


Type 


fe si A oa a 


rf_adc01_eq6_coef16_h 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E 


rf_adc01_eq6_co | [15:0] ee ONS, adc01 eq6 coefficient high 16bit 
ef16_h 


7.4.5.235 VBC_ADC01_EQ6_COEF16_L 


0x00000484 vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF16_L 
sal fl alec Lice Lee ic acelin (ella 


Reserved 


Type 


pA = E Diiia 


vbc adc01 eq6 coefficient low 8bit 


o oe 5 D | 
ar 
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a A 
S EN AA EE E 


rf_adc01_eq6_co | [7:0] a adc01 eq6 coefficient low 8bit 
ef16_l 


7.4.5.236 VBC_ADC01_EQ6_COEF17_H 


0x00000488 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF17_H 
F a A AAA 


Reserved 


Type 


Gam (co) al a a a 


rf_adc01_eq6_coef17_h 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


R E EE 


rf_adcO1_eq6_co_ | [15:0] pre adc01 eq6 coefficient high 16bit 
ef17_h 


7.4.5.237 VBC_ADC01_EQ6_COEF17_L 


0x0000048C vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF17_L 
eel el en ee dN eel eee fa fate ea ie 


Reserved 


Type 


Ene cl cel (ea Ll a lhl alll 
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Reserved rf_adc01_eq6_coef17_| 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E 


rf_adcO1_eq6 co | [7:0] pre adc01 eq6 coefficient low 8bit 
ef17_| 


7.4.5.238 VBC_ADC01_EQ6_COEF18_H 


0x00000490 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF18_H 
Sa ie iil ali esc i Kel ha Le 


Reserved 


Type 


cca ee [5 aa aa a 


rf_adc01_eq6_coef18_h 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


A E 


rf_adcO1_eq6 co | [15:0] i i | adc01 eq6 coefficient high 16bit 
ef18 h 
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7.4.5.239 VBC_ADC01_EQ6_COEF18 L 
0x00000494 vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF18_L 


Reserved 


ees eee ee fea tee ee) ee) eee eee eed eel) 
Type 


mi E 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a E 


rf_adc01_eq6_co | [7:0] a d adc01 eq6 coefficient low 8bit 
ef18 | 


7.4.5.240 VBC_ADC01_EQ6_COEF19 H 
0x00000498 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF19_H 


al aioe eae 


Reserved 


Type 


Ca rf_adc01_eq6_coef19_h 


Type frw 


vbc adc01 eq6 coefficient high 16bit 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


aE a 


rf_adcO1_eq6_co | [15:0] pre adc01 eq6 coefficient high 16bit 
ef19 h 


7.4.5.241 VBC_ADC01_EQ6_COEF19_L 


0x0000049C vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF19_L 
saa i i [els ia [eG ea lL (a 


Reserved 


Type 


fe at Gs a a ea a 


Reserved rf_adc01_eq6_coef19_| 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i A 


rf_adcO1_eq6_co | [7:0] ei ir | adc01 eq6 coefficient low 8bit 
ef19 | 


7.4.5.242 VBC_ADC01_EQ6_COEF20_H 


0x000004A0 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF20_H 
au else Ll Ll [i a fa 


Reserved 
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EA d ea 


rf_adc01_eq6_coef20_h 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


T E A C 


rf_adc01_eq6_co | [15:0] pre adc01 eq6 coefficient high 16bit 
ef20_h 


7.4.5.243 VBC_ADC01_EQ6_COEF20_L 


0x000004A4 vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF20_L 
[aoa d [L 


Reserved 


Type 


Eee eae ee eal (el A A 


Reserved rf_adc01_eq6_coef20_| 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


il SA 
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rf_adcO1_eq6_co | [7: RW NA adc01 eq6 coefficient low 8bit 


ef20_| 


7.4.5.244VBC_ADC01_EQ6_COEF21_H 


0x000004A8 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF21_H 
Fea Ec fe el a i a ee A 


Reserved 


Type 


sa al ES FS a nl a a a a 


rf_adc01_eq6_coef21_h 


" 
PPP PEPPE e PARE 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type a Reset Description 
Value 


= T C 


rf_adc01_eq6_co | [15:0] ere adc01 eq6 coefficient high 16bit 
ef21 h 


7.4.5.245 VBC_ADC01_EQ6_COEF21_L 


0x000004AC vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF21_L 
a ie iii ie 


Reserved 


Type 


Reserved rf_adc01_eq6_coef21_| 


Ka O 
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vbc adc01 eq6 coefficient low 8bit 


Field Name Type a Reset Description 
Value 


C ee E 


rf_adc01_eq6_co P ee adc01 eq6 coefficient low 8bit 
ef21 | 


7.4.5.246 VBC_ADC01_EQ6_COEF22_H 


0x000004B0 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF22_H 
i Ec eG el eh i tl 


Reserved 


Type 


fem Gc Pe il a fb Co a DL 


rf_adc01_eq6_coef22_h 


ie 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type — Reset Description 
Value 


cl a 


rf_adcO1_eq6_co | [15:0] pre adc01 eq6 coefficient high 16bit 
ef22_h 


7.4.5.247 VBC_ADC01_EQ6_COEF22_L 


0x000004B4 vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF22_L 
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Paes ltrs ter ee eed ee meee ali E | 


Reserved 


Type 


Reserved rf_adc01_eq6_coef22_| 


Fc ee ad 
Type RW 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E 


rf_adc01_eq6_co | [7:0] O adc01 eq6 coefficient low 8bit 
ef22 | 


7.4.5.248 VBC_ADC01_EQ6 COEF23_H 
0x000004B8 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF23_H 


ea i ec) ac Lc Kc ee ia ca Fa 


Reserved 


Type 


Bogd rf_adc01_eq6_coef23_h 


Type frw 


vbc adc01 eq6 coefficient high 16bit 
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Field Name Type ie Reset Description 
Value 


E E E 


rf adc01_eq6_co : adc01 eq6 coefficient high 16bit 
ef23_h 


7.4.5.249 VBC_ADC01_EQ6_COEF23_L 


0x000004BC vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF23_L 
eee is eed i ele eel eee feel ed ea ieee] 


Reserved 


Type 


eee | Reserved rf_adc01_eq6_coef23_| 
~ 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type a Reset Description 
Value 


E Li 2 E 


rf_adcO1_eq6_co ; adc01 eq6 coefficient low 8bit 
ef23 | 


7.4.5.250 VBC_ADC01_EQ6_COEF24 H 


0x000004C0O vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF24_H 
Esa le (tl aL ea 


Reserved 
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sai ec Ki Pcl LS (afl Ga ili ena ial 


rf_adc01_eq6_coef24_h 


iil 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type Sa Reset Description 
Value 


E C E E: 


rf_adc01_eq6_co | [15:0] adc01 eq6 coefficient high 16bit 
ef24 h 


7.4.5.251 VBC_ADC01_EQ6_COEF24 L 


0x000004C4 vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF24_L 
a i ee ee) eee irs fel lee a A 


Reserved 


Type 


e Fe (ee Ea eG a 


Reserved rf_adc01_eq6_coef24_| 


" 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type ee Reset Description 
Value 


nn 
rf_adcO1_eq6_co po E e oe adc01 eq6 coefficient low 8bit 
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7.4.5.252 VVBC_ADC01_EQ6_COEF25 H 


0x000004C8 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF25_H 
aai a eee eas eae feel tem pelle dette) 


Reserved 


Type 


fae cl Fa (a Fl A A 


rf_adc01_eq6_coef25_h 


fail 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type 7 a Reset Description 
Value 


E E a 


rf_adc01_eq6_co | [15:0] ore fe adc01 eq6 coefficient high 16bit 
ef25_h 


7.4.5.253VBC_ADC01_EQ6_COEF25_L 


0x000004CC vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF25_L 
AKSARA eal ea iE a 


Reserved 


Type 


Reserved rf_adc01_eq6_coef25_| 


_— 
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vbc adc01 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i a a a 


rf_adcO1_eq6 co | [7:0] pre adc01 eq6 coefficient low 8bit 
ef25 | 


7.4.5.254 VBC_ADC01_EQ6_COEF26_H 


0x000004D0 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF26_H 
faa acl i ela etl ea le el a Ea 


Reserved 


Type 


E a Fe a a A 


rf_adc01_eq6_coef26_h 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i A A E, 


rf_adcO1_eq6 co | [15:0] pre adc01 eq6 coefficient high 16bit 
ef26_h 


7.4.5.255 VBC_ADC01_EQ6_COEF26_L 


0x000004D4 vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF26_L 


a il ac ele ale a ea ea nl a 
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[sal o 


Type 


ESE E E EE 


Reserved rf_adc01_eq6_coef26_l 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E 


rf_adc01_eq6_co | [7:0] ee ONS, adc01 eq6 coefficient low 8bit 
ef26_| 


7.4.5.256 VBC_ADC01_EQ6_COEF27_H 


0x000004D8 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF27_H 
Fa i itl ae ili etl ca ae Lele Le ol 


Reserved 


Type 


PAS rf_adc01_eq6_coef27_h 


vbc adc01 eq6 coefficient high 16bit 


o oe 5 D | 
ar 
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a A 
dc CA PE 


rf_adcO1_eq6_co | [15:0] pre adc01 eq6 coefficient high 16bit 
ef27_h 


7.4.5.257 VBC_ADC01_EQ6_COEF27_L 


0x000004DC vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF27_L 
tec fer et ie red el eae frat ie ed 


Reserved 


Type 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


EER T A E 


rf_adc01_eq6_co_ | [7:0] pe adc01 eq6 coefficient low 8bit 
ef27 | 


7.4.5.258VBC_ADC01_EQ6_COEF28_H 


0x000004E0 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF28_H 
F el le ie aie 


Reserved 


Type 


Ene cl cel (ea Ll a lhl alll 
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rf_adc01_eq6_coef28_h 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


aE A 


rf_adcO1_eq6 co | [15:0] pre adc01 eq6 coefficient high 16bit 
ef28 h 


7.4.5.259 VBC_ADC01_EQ6_COEF28_L 


0x000004E4 vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF28_L 
Ea i ee ea ee ee ee elf td eet ed ee 


Reserved 


Type 


ci fc a a a a 


Reserved rf_adc01_eq6_coef28_| 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i 


rf_adcO1_eq6 co | [7:0] el ir | adc01 eq6 coefficient low 8bit 
ef28 | 
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7.4.5.260 VBC_ADC01_EQ6_COEF29 H 


0x000004E8 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF29_H 
k ed fe | a) eer nse fs ee eee 


Reserved 


Type 


a a (eG Ca a a A 


rf_adc01_eq6_coef29_h 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a 


rf_adcO1_eq6_co | [15:0] ae | adc01 eq6 coefficient high 16bit 
ef29 h 


7.4.5.261 VBC_ADC01_EQ6_COEF29 L 


0x000004EC vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF29_L 
AA 


Reserved 


Type 


= =E iiinn 


vbc adc01 eq6 coefficient low 8bit 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


i 


rf_adcO1_eq6_co | [7:0] pre adc01 eq6 coefficient low 8bit 
ef29 | 


7.4.5.262 VBC_ADC01_EQ6_COEF30_H 


0x000004F0 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF30_H 
i (eile la a A 


Reserved 


Type 


pai is 2 ae Ee 


rf_adc01_eq6_coef30_h 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


A E 


rf_adcO1_eq6_co | [15:0] i i | adc01 eq6 coefficient high 16bit 
ef30_h 


7.4.5.263 VBC_ADC01_EQ6_COEF30_L 


0x000004F4 vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF30_L 
[si sic [ie el a ec a i el 


Reserved 
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E rel eal eT A AA AA 


Reserved rf_adc01_eq6_coef30_l 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Se 


rf_adcO1_eq6_co | [7:0] pre adc01 eq6 coefficient low 8bit 
ef30_| 


7.4.5.264 VBC_ADC01_EQ6_COEF31_H 


0x000004F8 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF31_H 
Peal eal ee a ee el eae lie tes A 


Reserved 


Type 


m ar ea ee Fe ee A 


rf_adc01_eq6_coef31_h 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ia all 
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rf_adcO1_eq6_co | [15: RW NA adc01 eq6 coefficient high 16bit 


ef31_h 


7.4.5.265 VBC_ADC01_EQ6_COEF31_L 


0x000004FC vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF31_L 
AENA 


Reserved 


Type 


rf_adc01_eq6_coef31_l 


RW 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type a Reset Description 
Value 


Gs I 


rf_adcO1_eq6_co BS adc01 eq6 coefficient low 8bit 
ef31 | 


7.4.5.266 VBC_ADC01_EQ6_COEF32_H 


0x00000500 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF32_H 
fe cee es A el ee eal a ee 


Reserved 


Type 


fee ee ee eye NG Ne 


rf_adc01_eq6_coef32_h 
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vbc adc01 eq6 coefficient high 16bit 


Field Name Type a Reset Description 
Value 


E E A A 


rf_adcO1_eq6_co | [15:0] pre adc01 eq6 coefficient high 16bit 
ef32_h 


7.4.5.267 VBC_ADC01_EQ6_COEF32_L 


0x00000504 vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF32_L 
fs lca Clee ec elec A 


Reserved 


Type 


fee ei Pl el Cal a a LL 


Reserved rf_adc01_eq6_coef32_| 


: 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type — Reset Description 
Value 


a Se E 


rf_adcO1_eq6_co ere ee adc01 eq6 coefficient low 8bit 
ef32_| 


7.4.5.268 VBC_ADC01_EQ6_COEF33_H 


0x00000508 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF33_H 
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Paes ltrs ter ee eed ee meee ali E | 


Reserved 


Type 


rf_adc01_eq6_coef33_h 


Ball 


Fs (ef a a ea 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type — Reset Description 
Value 


E A 


rf_adc01_eq6_co | [15:0] O adc01 eq6 coefficient high 16bit 
ef33_h 


7.4.5.269VBC_ADC01_EQ6_COEF33_L 


0x0000050C vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF33_L 
Ham A A 


Reserved 


Type 


vbc adc01 eq6 coefficient low 8bit 
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Field Name Type ie Reset Description 
Value 


en E E E, 


rf_adcO1_eq6_co oye ee adc01 eq6 coefficient low 8bit 
ef33 | 


7.4.5.270 VBC_ADC01_EQ6_COEF34_H 


0x00000510 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF34_H 
(eel ileal el le le le 


Reserved 


Type 


eae | rf_adc01_eq6_coef34_h 
™ 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type a Reset Description 
Value 


EE S 2 


rf_adc01_eq6_co- | [15: 0] pre adc01 eq6 coefficient high 16bit 
ef34_h 


7.4.5.271 VBC_ADC01_EQ6_COEF34_L 


0x00000514 vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF34_L 
le a eee ene T fn fn fel 


Reserved 
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ENARRARE al el ia ea hal 


Reserved rf_adc01_eq6_coef34_| 


" 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type Sa Reset Description 
Value 


E E Lc 2 E: 


rf_adcO1_eq6_co oye ee adc01 eq6 coefficient low 8bit 
ef34 | 


7.4.5.272VBC_ADC01_EQ6_COEF35_H 


0x00000518 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF35_H 
[se [Gee [cl fe | 2 a (ea ses (al | a 


Reserved 


Type 


ee al i [Fa (a ee Fl La a Ga Fa 


rf_adc01_eq6_coef35_h 


iil 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type ee Reset Description 
Value 


<n 
rf_adcO1_eq6_co | [15:0] w e adc01 eq6 coefficient high 16bit 
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7.4.5.273 VBC_ADC01_EQ6_COEF35_L 


0x0000051C vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF35_L 
Pee ee eee ra le afer ee [ve eels eee fede 


Reserved 


Type 


faa ic ee ic Ca Cn Ca el A A 


Reserved rf_adc01_eq6_coef35_| 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ai E 


rf_adcO1_eq6_co | [7:0] ore adc01 eq6 coefficient low 8bit 
ef35 | 


7.4.5.274 VBC_ADC01_EQ6_COEF36_H 


0x00000520 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF36_H 
fe aed eae all ee fe fd oe Je fl el) 


Reserved 


Type 


| rf_adc01_eq6_coef36_h 


Type frw 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2519 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM . SC7731E Device Specification 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


al a a 


rf_adcO1_eq6 co | [15:0] | ke | adc01 eq6 coefficient high 16bit 
ef36_h 


7.4.5.275 VBC_ADC01_EQ6_COEF36_L 


0x00000524 vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF36_L 
ai (al ell Vic Vea ce eae Ua lla 


Reserved 


Type 


si ce el ea Fa a A 


Reserved rf_adc01_eq6_coef36_| 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


C E 


rf_adc01_eq6_co | [7:0] pre adc01 eq6 coefficient low 8bit 
ef36_| 


7.4.5.276 VBC_ADC01_EQ6_COEF37_H 


0x00000528 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF37_H 


Ei ac el el eee ea ea dn eal 
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[sal o 


Type 


R A a a 


rf_adc01_eq6_coef37_h 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


al A 2 


rf_adcO1_eq6 co | [15:0] ee ONS, adc01 eq6 coefficient high 16bit 
ef37_h 


7.4.5.277 VBC_ADC01_EQ6_COEF37_L 


0x0000052C vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF37_L 
sal fl a ic acelin a 


Reserved 


Type 


pA = E Dia 


vbc adc01 eq6 coefficient low 8bit 


o oe 5 D | 
ar 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2521 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC7731E Device Specification 


a A 
S EN AA EE E 


rf_adc01_eq6_co | [7:0] a adc01 eq6 coefficient low 8bit 
ef37_l 


7.4.5.278 VBC_ADC01_EQ6_COEF38_H 


0x00000530 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF38_H 
P a A AA 


Reserved 


Type 


man (cc tal a A 


rf_adc01_eq6_coef38_h 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


R E EE 


rf_adcO1_eq6_co_ | [15:0] pe adc01 eq6 coefficient high 16bit 
ef38 h 


7.4.5.279VBC_ADC01_EQ6_COEF38_L 


0x00000534 vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF38_L 
al eal eee acd ce el ee fe fate ea ie 


Reserved 


Type 


Ene cl cel (ea Ll a lhl alll 
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Reserved rf_adc01_eq6_coef38_| 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E 


rf_adcO1_eq6 co | [7:0] pre adc01 eq6 coefficient low 8bit 
ef38 | 


7.4.5.280 VBC_ADC01_EQ6_COEF39_H 


0x00000538 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF39_H 
Sa ic i incl (ai ee Kel a Ld AA 


Reserved 


Type 


cca 8 ee ee a ea a a 


rf_adc01_eq6_coef39_h 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


A E 


rf_adcO1_eq6 co | [15:0] i i | adc01 eq6 coefficient high 16bit 
ef39 h 
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7.4.5.281 VBC_ADC01_EQ6_COEF39_L 
0x0000053C vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF39_L 


Reserved 


ees eee ee aE 
Type 


mi iaa 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a E 


rf_adc01_eq6_co | [7:0] a d adc01 eq6 coefficient low 8bit 
ef39 | 


7.4.5.282 VBC_ADC01_EQ6_COEF40_H 
0x00000540 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF40_H 


fee ee ale eer ee fe elf eee ef ee 


Reserved 


Type 


Ca rf_adc01_eq6_coef40_h 


Type frw 


vbc adc01 eq6 coefficient high 16bit 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


aE a 


rf_adcO1_eq6_co | [15:0] pre adc01 eq6 coefficient high 16bit 
ef40_h 


7.4.5.283 VBC_ADC01_EQ6_COEF40_L 


0x00000544 vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF40_L 
sa lc [el a ia [eG ca Le kL 


Reserved 


Type 


fea at Gl A A 


Reserved rf_adc01_eq6_coef40_| 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i A 


rf_adcO1_eq6_co | [7:0] ei ir | adc01 eq6 coefficient low 8bit 
ef40_| 


7.4.5.284 VBC_ADC01_EQ6_COEF41_H 


0x00000548 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC0O1_EQ6_COEF41_H 
[ai tesla Ll [i a fa 


Reserved 
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B a A AA | 


rf_adc01_eq6_coef41_h 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


T E A C 


rf_adc01_eq6_co | [15:0] pre adc01 eq6 coefficient high 16bit 
ef41_h 


7.4.5.285 VBC_ADC01_EQ6_COEF41_L 


0x0000054C vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF41_L 
Be a A 


Reserved 


Type 


E eae eal (ee A A 


Reserved rf_adc01_eq6_coef41_l 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


il SA 
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rf_adcO1_eq6_co | [7: RW NA adc01 eq6 coefficient low 8bit 


ef41 | 


7.4.5.286 VBC_ADC01_EQ6_COEF42_H 


0x00000550 vbc adc01 eq6 coefficient high 16bit(0x00000000) VBC_ADC01_EQ6_COEF42_H 
Fes ie a i a ee A 


Reserved 


Type 


sa al EE a nl a a a a 


rf_adc01_eq6_coef42_h 


" 
PPP PEPPE e PARE 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type a Reset Description 
Value 


dc C 


rf_adcO1_eq6 co | [15:0] ere adc01 eq6 coefficient high 16bit 
ef42_h 


7.4.5.287 VBC_ADC01_EQ6_COEF42_L 


0x00000554 vbc adc01 eq6 coefficient low 8bit(0x00000000) VBC_ADC01_EQ6_COEF42_L 
ae lle lai ie 


Reserved 


Type 


Reserved rf_adc01_eq6_coef42_| 


Ka O 
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vbc adc01 eq6 coefficient low 8bit 


Field Name Type a Reset Description 
Value 


C ee E 


rf_adc01_eq6_co ome eee adc01 eq6 coefficient low 8bit 
ef42_| 


7.4.5.288 VBC_ADC23 EQ6 COEFO_H 


0x00000600 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEFO_H 
i Ea lec el a a Ke a 


Reserved 


Type 


fom Ge a Pl Fs AAA A 


rf_adc23_eq6_coef0_h 


ie 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type — Reset Description 
Value 


E AA E 


rf_adc23_eq6_co | [15:0] pre adc23 eq6 coefficient high 16bit 
ef0_h 


7.4.5.289 VBC_ADC23 EQ6 COEFO_L 


0x00000604 vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEFO_L 
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Paes ltrs ter ee eed ee meee ali E | 


Reserved 


Type 


Reserved rf_adc23_eq6_coef0_| 


EE cee E aL a 
Type RW 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


e 


rf_adc23_eq6_co | [7:0] O adc23 eq6 coefficient low 8bit 
efo_l 


7.4.5.290VBC_ADC23_EQ6_COEF1_H 
0x00000608 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF1_H 


ETE cl Lc Kec ee ica ca Fl 


Reserved 


Type 


Bogd rf_adc23_eq6_coef1_h 


Type frw 


vbc adc23 eq6 coefficient high 16bit 
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Field Name Type ie Reset Description 
Value 


E E C E 


rf_adc23_eq6_co : adc23 eq6 coefficient high 16bit 
ef1_h 


7.4.5.291 VBC_ADC23_EQ6_COEF1_L 


0x0000060C vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF1_L 
E eed ee el elena ede eel 


Reserved 


Type 


eee | Reserved rf_adc23_eq6_coef1_| 
~ 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type a Reset Description 
Value 


E E S E 


rf_adc23_eq6_co ; adc23 eq6 coefficient low 8bit 
ef1_l 


7.4.5.292VBC_ADC23_EQ6_COEF2_H 


0x00000610 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF2_H 
ESE le (tl E 


Reserved 
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ENARRARE 


rf_adc23_eq6_coef2_h 


Boli 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type Sa Reset Description 
Value 


E C E E: 


rf_adc23_eq6_co | [15:0] pre adc23 eq6 coefficient high 16bit 
ef2_h 


7.4.5.293 VBC_ADC23 EQ6 COEF2_L 


0x00000614 vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF2_L 
es i ee ee eee tli flee ea A 


Reserved 


Type 


e fe (Ee De Ca (ea a 


Reserved rf_adc23_eq6_coef2_| 


" 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type ee Reset Description 
Value 


lal cc S E 
rf_adc23_eq6_co po E e a adc23 eq6 coefficient low 8bit 
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ee CC 


7.4.5.294 VBC_ADC23_EQ6_COEF3_H 


0x00000618 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF3_H 
i Fale ca ca Ke UA el A 


Reserved 


Type 


fee ls a FG lL 


rf_adc23_eq6_coef3_h 


fail 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type 7 a Reset Description 
Value 


EE E S 


rf_adc23_eq6_co | [15:0] ore fF adc23 eq6 coefficient high 16bit 
ef3_h 


7.4.5.295 VVBC_ADC23 EQ6 COEF3 L 


0x0000061C vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF3_L 
fea Ei Ca ce ec (Cea ce eal ea i a a 


Reserved 


Type 


Reserved rf_adc23_eq6_coef3_| 


_— 
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vbc adc23 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i a a 


rf_adc23_eq6 co | [7:0] pre adc23 eq6 coefficient low 8bit 
ef3_| 


7.4.5.296 VBC_ADC23 EQ6 COEF4 H 


0x00000620 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF4_H 
faa il i ila i etl ea le ele a El al 


Reserved 


Type 


Es [el Fa a a a Fa 


rf_adc23_eq6_coef4_h 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ER E 


rf_adc23_eq6 co | [15:0] pre adc23 eq6 coefficient high 16bit 
ef4_h 


7.4.5.297 VBC_ADC23 EQ6 COEF4 L 


0x00000624 vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF4_L 


[ac ele ale a ea ee nl al 
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[sal o 


Type 


ESE E E EE 


Reserved rf_adc23_eq6_coef4_| 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i 


rf_adc23_eq6 co | [7:0] ee ONS, adc23 eq6 coefficient low 8bit 
ef4_| 


7.4.5.298 VVBC_ADC23 EQ6 COEF5 _H 


0x00000628 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF5_H 
Fa es itl ae il ic el ca ae Cel Leo L 


Reserved 


Type 


PAS rf_adc23_eq6_coef5_h 


vbc adc23 eq6 coefficient high 16bit 


— oe 5 D | 
ar 
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a A 
dc CA EE 


rf_adc23_eq6_co | [15:0] pre adc23 eq6 coefficient high 16bit 
ef5 h 


7.4.5.299 VVBC_ADC23 EQ6 COEF5_L 


0x0000062C vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF5_L 
Pn lela ee 


Reserved 


Type 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ei S 


rf_adc23_eq6_co_ | [7:0] pee adc23 eq6 coefficient low 8bit 
ef5 | 


7.4.5.300 VBC_ADC23_EQ6_COEF6_H 


0x00000630 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF6_H 
ll Fe ele le le eee eee 


Reserved 


Type 


Ene cl cel (ea Ll a lhl alll 
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rf_adc23_eq6_coef6_h 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


aE A 


rf_adc23_eq6_co | [15:0] pre adc23 eq6 coefficient high 16bit 
ef6_h 


7.4.5.301 VBC_ADC23 EQ6 COEF6 L 


0x00000634 vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF6_L 
ETHE ie ea eee ee elf de et ed ee 


Reserved 


Type 


csi fica a a aa 


Reserved rf_adc23_eq6_coef6_| 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i 


rf_adc23_eq6 co | [7:0] ef i | adc23 eq6 coefficient low 8bit 
ef6_| 
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7.4.5.302 VBC_ADC23_ EQ6 COEF7_H 


0x00000638 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF7_H 
eee ed ee fl ee rans fs |e 


Reserved 


Type 


fea ia a GC a a A 


rf_adc23_eq6_coef7_h 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a 


rf_adc23_eq6_co | [15:0] a d adc23 eq6 coefficient high 16bit 
ef7_h 


7.4.5.303 VBC_ADC23_EQ6_COEF7_L 


0x0000063C vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF7_L 
ATAARE 


Reserved 


Type 


= =E icine 


vbc adc23 eq6 coefficient low 8bit 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


i a 


rf_adc23_eq6_co | [7:0] pre adc23 eq6 coefficient low 8bit 
ef7_| 


7.4.5.304 VBC_ADC23_EQ6_COEF8_H 


0x00000640 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF8_H 
i se ena Sel fl nl 


Reserved 


Type 


pai sa Le 


rf_adc23_eq6_coef8_h 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


A E 


rf_adc23_eq6_co | [15:0] i ir | adc23 eq6 coefficient high 16bit 
ef8_h 


7.4.5.305 VVBC_ADC23 EQ6 COEF8 L 


0x00000644 vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF8_L 
[si cl es i [el a ce ca el 


Reserved 
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BA A aa 


Reserved rf_adc23_eq6_coef8_l 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


S T A S 


rf_adc23_eq6_co | [7:0] pe adc23 eq6 coefficient low 8bit 
ef8 | 


7.4.5.306 VBC_ADC23 EQ6 COEF9 H 


0x00000648 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF9_H 
Pra ea fee a ie el eel lies pendence allie) 


Reserved 


Type 


a ee A 


rf_adc23_eq6_coef9_h 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ia all 
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rf_adc23_eq6_co | [15: RW NA adc23 eq6 coefficient high 16bit 


ef9_h 


7.4.5.307 VBC_ADC23_EQ6_COEF9_L 


0x0000064C vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF9_L 
Ba A 


Reserved 


Type 


rf_adc23_eq6_coef9_l 


RW 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type a Reset Description 
Value 


C e 


rf_adc23_eq6_co BS ae adc23 eq6 coefficient low 8bit 
ef9 | 


7.4.5.308 VBC_ADC23_EQ6_COEF10_H 


0x00000650 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF10_H 
fe cee es eed eel ie eal alee 


Reserved 


Type 


E a Ef Fe naa a 


rf_adc23_eq6_coef10_h 
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vbc adc23 eq6 coefficient high 16bit 


Field Name Type a Reset Description 
Value 


E C A E 


rf_adc23_eq6_co | [15:0] pre adc23 eq6 coefficient high 16bit 
ef10_h 


7.4.5.309 VBC_ADC23_EQ6_COEF10_L 


0x00000654 vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF10_L 
sa lca Cen Cea ec elec A 


Reserved 


Type 


fsa el el Cal a a LL 


Reserved rf_adc23_eq6_coef10_| 


: 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type — Reset Description 
Value 


i Se 


rf_adc23_eq6_co ome ee adc23 eq6 coefficient low 8bit 
ef10_| 


7.4.5.310 VBC_ADC23_EQ6_COEF11_H 


0x00000658 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF11_H 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2541 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Device Specification 
Paes ltrs ter ee eed ee meee ali E | 


Reserved 


Type 


rf_adc23_eq6_coef11_h 


Bali 


Fs oe fs Ga ea 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type — Reset Description 
Value 


cl A 


rf_adc23_eq6_co | [15:0] O adc23 eq6 coefficient high 16bit 
ef11_h 


7.4.5.311 VBC_ADC23 EQ6 COEF11_L 


0x0000065C vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF11_L 
i ca ca Clea ile eal ec ic ela A 


Reserved 


Type 


vbc adc23 eq6 coefficient low 8bit 
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Field Name Type ie Reset Description 
Value 


Li E a E, 


rf_adc23_eq6_co rye ee adc23 eq6 coefficient low 8bit 
ef11 | 


7.4.5.312VBC_ADC23_EQ6_COEF12_H 


0x00000660 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF12_H 
eas ele El le le ee 


Reserved 


Type 


eae | rf_adc23_eq6_coef12_h 
™ 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type a Reset Description 
Value 


EE I E 


rf_adc23_eq6_co- | [15: 0] pre adc23 eq6 coefficient high 16bit 
ef12_h 


7.4.5.313VBC_ADC23 EQ6 COEF12_L 


0x00000664 vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF12_L 
ee ae ee ee ene fn fn fel fe 


Reserved 
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fae tee toe age) deed ee ped Ital eee eel 


Reserved rf_adc23_eq6_coef12_| 


" 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type Sa Reset Description 
Value 


EEE E E: 


rf_adc23_eq6_co oye ee adc23 eq6 coefficient low 8bit 
ef12_| 


7.4.5.314 VBC_ADC23_EQ6_COEF13_H 


0x00000668 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF13_H 
[sea [ee [Ged [cl fea | AA 


Reserved 


Type 


ee al i [a (a Fe Fl a a Ga a 


rf_adc23_eq6_coef13_h 


iil 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type ee Reset Description 
Value 


coh cc S E 
rf_adc23_eq6_co | [15:0] a a adc23 eq6 coefficient high 16bit 
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7.4.5.315VBC_ADC23 EQ6 COEF13_L 


0x0000066C vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF13_L 
Pee ee ae era le afer eee [veel iene dewalt 


Reserved 


Type 


faa i ee cl Ca nC al 


Reserved rf_adc23_eq6_coef13_| 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ai 2 


rf_adc23_eq6_co | [7:0] ore fF adc23 eq6 coefficient low 8bit 
ef13 | 


7.4.5.316 VBC_ADC23_EQ6_COEF14 H 


0x00000670 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF14_H 
fea ead ape fae ee fee feed fee fell el) 


Reserved 


Type 


| rf_adc23_eq6_coef14_h 


Type frw 
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vbc adc23 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


al as a 


rf_adc23_eq6 co | [15:0] | ey adc23 eq6 coefficient high 16bit 
ef14 h 


7.4.5.317 VBC_ADC23_ EQ6 COEF14_L 


0x00000674 vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF14_L 
i (sl A Ue lice ea Dc Ua ala 


Reserved 


Type 


si Ee el ea Fa a A 


Reserved rf_adc23_eq6_coef14_| 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


8 le a 


rf_adc23_eq6 co | [7:0] pre adc23 eq6 coefficient low 8bit 
ef14 | 


7.4.5.318 VBC_ADC23_EQ6_COEF15_H 


0x00000678 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF15_H 


Es icc ee lee a Ka le dn al 
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[sal o 


Type 


Pee ase A a A a 


rf_adc23_eq6_coef15_h 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


al A 2 


rf_adc23_eq6 co | [15:0] ee ONS, adc23 eq6 coefficient high 16bit 
ef15_h 


7.4.5.319VBC_ADC23_EQ6_COEF15_L 


0x0000067C vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF15_L 
[ma fl alec LeeLee ical A 


Reserved 


Type 


pA = E a 


vbc adc23 eq6 coefficient low 8bit 


— oe 5 D | 
ar 
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a A 
S CA 


rf_adc23_eq6_co | [7:0] li aa adc23 eq6 coefficient low 8bit 
ef15 | 


7.4.5.320 VBC_ADC23_EQ6_COEF16_H 


0x00000680 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF16_H 
iain 


Reserved 


Type 


Gam [a (tl a a a a a 


rf_adc23_eq6_coef16_h 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i EE 


rf_adc23_eq6_co | [15:0] pee adc23 eq6 coefficient high 16bit 
ef16_h 


7.4.5.321 VVBC_ADC23 EQ6 COEF16_L 


0x00000684 vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF16_L 
al eae eed acd ce el eee fe fated ea ie 


Reserved 


Type 


Ene cl cel (ea Ll a lhl alll 
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Reserved rf_adc23_eq6_coef16_| 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Eo A 


rf_adc23_eq6 co | [7:0] pre adc23 eq6 coefficient low 8bit 
ef16_| 


7.4.5.322 VBC_ADC23_EQ6_COEF17_H 


0x00000688 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF17_H 
Sa i ic il li es Kel a a ea 


Reserved 


Type 


ca ca a a ea a ad 


rf_adc23_eq6_coef17_h 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


A 2 


rf_adc23_eq6 co | [15:0] i i | adc23 eq6 coefficient high 16bit 
ef17_h 
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7.4.5.323 VBC_ADC23_EQ6_COEF17_L 
0x0000068C vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF17_L 


Reserved 


ees ee eee le E 
Type 


mme eee 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ee 


rf_adc23_eq6_co | [7:0] a eal adc23 eq6 coefficient low 8bit 
ef17_| 


7.4.5.324 VBC_ADC23_EQ6_COEF18 H 
0x00000690 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF18_H 


fee reales eee ee fe el feca eepee  eell eae 


Reserved 


Type 


(eae rf_adc23_eq6_coef18_h 


Type | Rw 


vbc adc23 eq6 coefficient high 16bit 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


aE a 


rf_adc23_eq6_co | [15:0] pre adc23 eq6 coefficient high 16bit 
ef18 h 


7.4.5.325 VBC_ADC23_EQ6_COEF18_L 


0x00000694 vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF18_L 
saa i [al sc ia [eae ca Le (a 


Reserved 


Type 


fae at a Gl A 


Reserved rf_adc23_eq6_coef18_| 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i A 


rf_adc23_eq6_co | [7:0] ef i | adc23 eq6 coefficient low 8bit 
ef18 | 


7.4.5.326 VBC_ADC23_EQ6_COEF19 H 


0x00000698 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF19_H 
[ai (else Ll Ll i a fa 


Reserved 
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kA ice ol ae AA AA 


rf_adc23_eq6_coef19_h 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


en 


rf_adc23_eq6_co | [15:0] pre adc23 eq6 coefficient high 16bit 
ef19 h 


7.4.5.327 VBC_ADC23_ EQ6 COEF19 L 


0x0000069C vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF19_L 
[aoa eclectic el [cL es 


Reserved 


Type 


Eee ae ce eal (ee ee 


Reserved rf_adc23_eq6_coef19_| 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


il SA 
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rf_adc23_eq6_co | [7: RW NA adc23 eq6 coefficient low 8bit 


ef19 | 


7.4.5.328 VBC_ADC23_EQ6_COEF20_H 


0x000006A0 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF20_H 
Fes Ec il a i a ee 


Reserved 


Type 


sa a ea a nl a a a a a 


rf_adc23_eq6_coef20_h 


" 
PPP PEPPE e ESSM erer] 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type a Reset Description 
Value 


dc 2 


rf_adc23_eq6 co | [15:0] ere adc23 eq6 coefficient high 16bit 
ef20_h 


7.4.5.329 VBC_ADC23 EQ6 COEF20_L 


0x000006A4 vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF20_L 
[ea eee Pi Ec Le ea eee ed 


Reserved 


Type 


Reserved rf_adc23_eq6_coef20_| 


Ka O = =— 
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vbc adc23 eq6 coefficient low 8bit 


Field Name Type a Reset Description 
Value 


a ee E 


rf_adc23_eq6_co ome eee adc23 eq6 coefficient low 8bit 
ef20_| 


7.4.5.330 VBC_ADC23_EQ6_COEF21_H 


0x000006A8 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF21_H 
a Ea lec el aK it A 


Reserved 


Type 


feo Ge ie Pe ds a fa Co DL 


rf_adc23_eq6_coef21_h 


ie 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type — Reset Description 
Value 


E AA E 


rf_adc23_eq6_co | [15:0] pre adc23 eq6 coefficient high 16bit 
ef21 h 


7.4.5.331 VBC_ADC23 EQ6 COEF21_L 


0x000006AC vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF21_L 
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Paes ltrs ter ee eed ee meee ali E | 


Reserved 


Type 


Reserved rf_adc23_eq6_coef21_| 


EE cee E a ea 
Type RW 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


e 


rf_adc23_eq6_co | [7:0] O adc23 eq6 coefficient low 8bit 
ef21 | 


7.4.5.332 VBC_ADC23_EQ6_COEF22_H 
0x000006B0 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF22_H 


ea ca) al Lc Kc ee ica ca Fa 


Reserved 


Type 


Bogd rf_adc23_eq6_coef22_h 


Type frw 


vbc adc23 eq6 coefficient high 16bit 
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Field Name Type ie Reset Description 
Value 


E E C E 


rf_adc23_eq6_co : adc23 eq6 coefficient high 16bit 
ef22_h 


7.4.5.333 VBC_ADC23_EQ6_COEF22_L 


0x000006B4 vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF22_L 
eee eis aed cdl ee el een feel ed eee | 


Reserved 


Type 


eee | Reserved rf_adc23_eq6_coef22_| 
~ 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type a Reset Description 
Value 


E Ll SZ E 


rf_adc23_eq6_co ; adc23 eq6 coefficient low 8bit 
ef22 | 


7.4.5.334 VBC_ADC23_EQ6_COEF23_H 


0x000006B8 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF23_H 
Esa ee le (tl a Lee a 


Reserved 
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ENARRARE 


rf_adc23_eq6_coef23_h 


iil 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type Sa Reset Description 
Value 


E C E E: 


rf_adc23_eq6_co | [15:0] pre adc23 eq6 coefficient high 16bit 
ef23_h 


7.4.5.335 VBC_ADC23_EQ6_COEF23_L 


0x000006BC vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF23_L 
es i ee ee eee te ir fel lee a a la 


Reserved 


Type 


fe fle eae Ea eG a 


Reserved rf_adc23_eq6_coef23_| 


" 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type ee Reset Description 
Value 


lal cc S E 
rf_adc23_eq6_co po E e a adc23 eq6 coefficient low 8bit 
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7.4.5.336 VBC_ADC23_EQ6_COEF24 H 


0x000006CO vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF24_H 
i Fa al cca UA el ad 


Reserved 


Type 


ea al sa F(a Fs lH A A 


rf_adc23_eq6_coef24_h 


fail 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type 7 a Reset Description 
Value 


EE E S 


rf_adc23_eq6_co | [15:0] ore fF adc23 eq6 coefficient high 16bit 
ef24 h 


7.4.5.337 VBC_ADC23_EQ6 COEF24_L 


0x000006C4 vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF24_L 
fai Ca ce eC ice eal ea in a a 


Reserved 


Type 


Reserved rf_adc23_eq6_coef24_| 


__— 
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vbc adc23 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i a a 


rf_adc23_eq6 co | [7:0] pre adc23 eq6 coefficient low 8bit 
ef24 | 


7.4.5.338 VBC_ADC23_EQ6_COEF25_H 


0x000006C8 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF25_H 
faa ic i la a etl ea le el a Ea 


Reserved 


Type 


Es [el Fe a ES a Fa 


rf_adc23_eq6_coef25_h 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ER E 


rf_adc23_eq6 co | [15:0] pre adc23 eq6 coefficient high 16bit 
ef25 h 


7.4.5.339 VBC_ADC23_EQ6_COEF25_L 


0x000006CC vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF25_L 


a i ee ale a ea le nl a 
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[sal o 


Type 


ESE E la Ci EE 


Reserved rf_adc23_eq6_coef25_l 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E 


rf_adc23_eq6_co | [7:0] ee ONS, adc23 eq6 coefficient low 8bit 
ef25 | 


7.4.5.340 VBC_ADC23_EQ6_COEF26_H 


0x000006D0 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF26_H 
Fa es itl ae il ic etl ce Lele Ll 


Reserved 


Type 


PAS rf_adc23_eq6_coef26_h 


vbc adc23 eq6 coefficient high 16bit 


— oe 5 D | 
ar 
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a A 
dc CA EE 


rf_adc23_eq6_co | [15:0] pre adc23 eq6 coefficient high 16bit 
ef26_h 


7.4.5.341 VBC_ADC23_EQ6_COEF26_L 


0x000006D4 vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF26_L 
ate cel bez] et ee ed el eae rate ie ae 


Reserved 


Type 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ei S 


rf_adc23_eq6_co_ | [7:0] pe adc23 eq6 coefficient low 8bit 
ef26_| 


7.4.5.342VBC_ADC23_EQ6_COEF27_H 


0x000006D8 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF27_H 
pa el le ie eee eee 


Reserved 


Type 


Ene cl cel (ea Ll a lhl alll 
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rf_adc23_eq6_coef27_h 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


aE A 


rf_adc23_eq6 co | [15:0] pre adc23 eq6 coefficient high 16bit 
ef27_h 


7.4.5.343 VBC_ADC23_ EQ6 COEF27_L 


0x000006DC vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF27_L 
fee sf i ie ea eee ee elf de et er 


Reserved 


Type 


ci fica a aa 


Reserved rf_adc23_eq6_coef27_| 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


1 A 2 


rf_adc23_eq6 co | [7:0] ef i | adc23 eq6 coefficient low 8bit 
ef27_| 
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7.4.5.344 VBC_ADC23_EQ6_COEF28_H 


0x000006E0 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF28_H 
ere ed ee i a) ee rca ls fs ee ancl 


Reserved 


Type 


a ica (Ca a a A Fpl 


rf_adc23_eq6_coef28_h 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a 


rf_adc23_eq6_co | [15:0] ae | adc23 eq6 coefficient high 16bit 
ef28 h 


7.4.5.345 VBC_ADC23_EQ6_COEF28_L 


0x000006E4 vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF28_L 
AAAA 


Reserved 


Type 


= =E iit 


vbc adc23 eq6 coefficient low 8bit 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


i a 


rf_adc23_eq6_co | [7:0] pre adc23 eq6 coefficient low 8bit 
ef28 | 


7.4.5.346 VBC_ADC23_EQ6_COEF29_H 


0x000006E8 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF29_H 
i (ei Se Fa al nl 


Reserved 


Type 


pai sea ae ae 


rf_adc23_eq6_coef29_h 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


A E 


rf_adc23_eq6_co | [15:0] i ir | adc23 eq6 coefficient high 16bit 
ef29_h 


7.4.5.347 VBC_ADC23_EQ6_COEF29_L 


0x000006EC vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF29_L 
[a cl A a el AAE 


Reserved 
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BA rel eal eC a aa 


Reserved rf_adc23_eq6_coef29_| 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Se 


rf_adc23_eq6_co | [7:0] pe adc23 eq6 coefficient low 8bit 
ef29 | 


7.4.5.348 VBC_ADC23_EQ6_COEF30_H 


0x000006F0 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF30_H 
Pra ea fee a ee el eels tendencies) 


Reserved 


Type 


Ea ae 2 al ea Ue Fa ee A 


rf_adc23_eq6_coef30_h 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ia all 
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rf_adc23_eq6_co | [15: RW NA adc23 eq6 coefficient high 16bit 


ef30_h 


7.4.5.349 VBC_ADC23_EQ6_COEF30_L 


0x000006F4 vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF30_L 
[sa a ee al a ee 


Reserved 


Type 


rf_adc23_eq6_coef30_| 


RW 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type a Reset Description 
Value 


Gi NN 


rf_adc23_eq6_co BS ae adc23 eq6 coefficient low 8bit 
ef30_| 


7.4.5.350 VBC_ADC23_EQ6_COEF31_H 


0x000006F8 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF31_H 
fe eee es ee ee eal eae ee 


Reserved 


Type 


fs a Ef Fn aa aa 


rf_adc23_eq6_coef31_h 
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vbc adc23 eq6 coefficient high 16bit 


Field Name Type a Reset Description 
Value 


E C A E 


rf_adc23_eq6_co | [15:0] pre adc23 eq6 coefficient high 16bit 
ef31_h 


7.4.5.351 VBC_ADC23_EQ6_COEF31_L 


0x000006FC vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF31_L 
E S A 


Reserved 


Type 


fea es Pl A Ca a a LL 


Reserved rf_adc23_eq6_coef31_| 


: 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type — Reset Description 
Value 


C E 


rf_adc23_eq6_co ome ee adc23 eq6 coefficient low 8bit 
ef31 | 


7.4.5.352 VBC_ADC23_EQ6_COEF32_H 


0x00000700 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF32_H 
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Paes ltrs ter ee eed ee meee ali E | 


Reserved 


Type 


rf_adc23_eq6_coef32_h 


Bali 


Fas fe a ea a 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type — Reset Description 
Value 


cl A 


rf_adc23_eq6_co | [15:0] O adc23 eq6 coefficient high 16bit 
ef32_h 


7.4.5.353 VBC_ADC23_EQ6_COEF32_L 


0x00000704 vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF32_L 
ie a ca Clea il ec eal ec i eel a A 


Reserved 


Type 


vbc adc23 eq6 coefficient low 8bit 
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Field Name Type ie Reset Description 
Value 


a E S E, 


rf_adc23_eq6_co rye ee adc23 eq6 coefficient low 8bit 
ef32_| 


7.4.5.354 VBC_ADC23_EQ6_COEF33_H 


0x00000708 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF33_H 
(eee el el le le ee 


Reserved 


Type 


eae | rf_adc23_eq6_coef33_h 
™ 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type a Reset Description 
Value 


EE I E 


rf_adc23_eq6_co- | [15: 0] pre adc23 eq6 coefficient high 16bit 
ef33_h 


7.4.5.355 VBC_ADC23_EQ6_COEF33_L 


0x0000070C vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF33_L 
ee a ee ee end T fet fn fe 


Reserved 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2569 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC7731E Device Specification 
fae tee toe age deed ee pee ane eae ell 


Reserved rf_adc23_eq6_coef33_| 


" 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type Sa Reset Description 
Value 


E Lc 2 E: 


rf_adc23_eq6_co oye ee adc23 eq6 coefficient low 8bit 
ef33 | 


7.4.5.356 VBC_ADC23_EQ6_COEF34_H 


0x00000710 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF34_H 
[se [ee [Ged [cl fe | 2 a ea [Fes (el nl a 


Reserved 


Type 


ee li ca (la Le Fl (a a Ga a 


rf_adc23_eq6_coef34_h 


iil 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type ee Reset Description 
Value 


coh cc S E 
rf_adc23_eq6_co | [15:0] a a adc23 eq6 coefficient high 16bit 
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7.4.5.357 VBC_ADC23_EQ6_COEF34_L 


0x00000714 vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF34_L 
eee eae era le afer ee [ve eels ee fede 


Reserved 


Type 


faa i ee cl Ca nF 


Reserved rf_adc23_eq6_coef34_| 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ai 2 


rf_adc23_eq6_co | [7:0] ore fe adc23 eq6 coefficient low 8bit 
ef34 | 


7.4.5.358 VBC_ADC23_EQ6_COEF35_H 


0x00000718 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF35_H 
fee ed ape fa ee fe feed Jee fell el 


Reserved 


Type 


| rf_adc23_eq6_coef35_h 


Type frw 
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vbc adc23 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


al as a 


rf_adc23_eq6 co | [15:0] | ke | adc23 eq6 coefficient high 16bit 
ef35_h 


7.4.5.359 VBC_ADC23_EQ6_COEF35_L 


0x0000071C vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF35_L 
a Cl esl ice ea Dc Ua ella 


Reserved 


Type 


E ce el ea Fa a a A 


Reserved rf_adc23_eq6_coef35_| 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


C E 


rf_adc23_eq6_co | [7:0] pre adc23 eq6 coefficient low 8bit 
ef35 | 


7.4.5.360 VBC_ADC23_EQ6_COEF36_H 


0x00000720 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF36_H 


i i ac eel el ee Kea ee nl al 
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[sal o 


Type 


MaR a A a] 
aa rf_adc23_eq6_coef36_h 

" 

le GG 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


al A 2 


rf_adc23_eq6 co | [15:0] ee ONS, adc23 eq6 coefficient high 16bit 
ef36_h 


7.4.5.361 VBC_ADC23_EQ6_COEF36_L 


0x00000724 vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF36_L 
sal [fl alec Leelee ic acl lls (Sella 


Reserved 


Type 


pA = E aa 


vbc adc23 eq6 coefficient low 8bit 


— oe 5 D | 
ar 
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a A 
S CA 


rf_adc23_eq6_co | [7:0] li aa adc23 eq6 coefficient low 8bit 
ef36_| 


7.4.5.362 VBC_ADC23_EQ6_COEF37_H 


0x00000728 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF37_H 
Maina 


Reserved 


Type 


Ga [a ctl a ac a a 


rf_adc23_eq6_coef37_h 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i EE 


rf_adc23_eq6_co | [15:0] pee adc23 eq6 coefficient high 16bit 
ef37_h 


7.4.5.363 VBC_ADC23_EQ6_COEF37_L 


0x0000072C vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF37_L 
ae el el en eed dN eel eee fe fat el ea ie 


Reserved 


Type 


Ene cl cel (ea Ll a lhl alll 
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Reserved rf_adc23_eq6_coef37_| 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Eo A 


rf_adc23_eq6 co | [7:0] pre adc23 eq6 coefficient low 8bit 
ef37_| 


7.4.5.364 VBC_ADC23_EQ6_COEF38_H 


0x00000730 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF38_H 
Ss ie iil li eo Kel a 


Reserved 


Type 


ca ca] i aa a ea aa a 


rf_adc23_eq6_coef38_h 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


A 2 


rf_adc23_eq6 co | [15:0] i i | adc23 eq6 coefficient high 16bit 
ef38 h 
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7.4.5.365 VBC_ADC23_ EQ6 COEF38_L 
0x00000734 vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF38_L 


Reserved 


es eee ele ee ee) eel T A 
Type 


mi aces 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ee 


rf_adc23_eq6_co | [7:0] a eal adc23 eq6 coefficient low 8bit 
ef38 | 


7.4.5.366 VBC_ADC23_EQ6_COEF39 H 
0x00000738 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF39_H 


fee re ale eee ee fe el fea eepee  eel | eale 


Reserved 


Type 


(eae rf_adc23_eq6_coef39_h 


Type | Rw 


vbc adc23 eq6 coefficient high 16bit 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


aE a 


rf_adc23_eq6_co | [15:0] pre adc23 eq6 coefficient high 16bit 
ef39 h 


7.4.5.367 VBC_ADC23_EQ6_COEF39_L 


0x0000073C vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF39_L 
sa ei i [el a ia [Ge a cL La 


Reserved 


Type 


fae at Gs AA 


Reserved rf_adc23_eq6_coef39_| 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i A 


rf_adc23_eq6_co | [7:0] ef i | adc23 eq6 coefficient low 8bit 
ef39 | 


7.4.5.368 VBC_ADC23_EQ6_COEF40_H 


0x00000740 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF40_H 
ai lel se ll Ll [i aT fa 


Reserved 
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kA ereleeel eae eee ee Ea eee le | 


rf_adc23_eq6_coef40_h 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


en 


rf_adc23_eq6_co | [15:0] pre adc23 eq6 coefficient high 16bit 
ef40_h 


7.4.5.369 VBC_ADC23_EQ6_COEF40_L 


0x00000744 vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF40_L 
[ae cal A 


Reserved 


Type 


Eee eae eal (ee aa A 


Reserved rf_adc23_eq6_coef40_| 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


il SA 
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rf_adc23_eq6_co | [7: RW NA adc23 eq6 coefficient low 8bit 


ef40_| 


7.4.5.370 VBC_ADC23_EQ6_COEF41_H 


0x00000748 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF41_H 
Fes Ee il a Fi a ee 


Reserved 


Type 


sa SS a nl a a a a 


rf_adc23_eq6_coef41_h 


" 
PPP PEPPE e ESSM erer] 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type a Reset Description 
Value 


dc 2 


rf_adc23_eq6 co | [15:0] ere adc23 eq6 coefficient high 16bit 
ef41_h 


7.4.5.371 VBC_ADC23 EQ6 COEF41_L 


0x0000074C vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF41_L 
[eases Pi Ec Lee eee ed 


Reserved 


Type 


Reserved rf_adc23_eq6_coef41_| 


Ka O = =— 
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vbc adc23 eq6 coefficient low 8bit 


Field Name Type a Reset Description 
Value 


a ee 


rf_adc23_eq6_co ome eee adc23 eq6 coefficient low 8bit 
ef41 | 


7.4.5.372 VBC_ADC23_EQ6_COEF42_H 


0x00000750 vbc adc23 eq6 coefficient high 16bit(0x00000000) VBC_ADC23_EQ6_COEF42_H 
fees alee ee eae fal fee fd fae elie ele 


Reserved 


Type 


fe ene ede ee E 


rf_adc23_eq6_coef42_h 


ie 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type — Reset Description 
Value 


I a 


rf_adc23_eq6_co | [15:0] pre adc23 eq6 coefficient high 16bit 
ef42_h 


7.4.5.373 VBC_ADC23 EQ6 COEF42_L 


0x00000754 vbc adc23 eq6 coefficient low 8bit(0x00000000) VBC_ADC23_EQ6_COEF42_L 
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Paes ltrs ter ee eed ee meee ali E | 


Reserved 


Type 


Reserved rf_adc23_eq6_coef42_| 


Fa eee fe a i A a 


vbc adc23 eq6 coefficient low 8bit 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E 


rf_adc23_eq6_co | [7:0] O adc23 eq6 coefficient low 8bit 
ef42_| 


7.4.5.374VBC_DAC_TONE_GEN_CTRL 
0x00000900 VBC DAC Tone Generate Control(0x00000000) VBC_DAC_TONE_GEN_CTRL 


ETIE Lc Lae lia La 


Reserved 


Type 


- _ 


me Rw | RW 


VBC DAC Tone Generate Control 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


cS a i E 


rf_dac_vt_tone_o | [1] RW NA 
n 
n 


7.4.5.375 VBC_DAC_TONE_GEN_PARAMO 


VBC_DAC_TONE_GEN_PARA 
Mo 


fea i sla Fa le Cll a Lf Ll 


0x00000904 VBC DAC Tone Generate Parameter0(0x00000000) 


rf_dac_pt_tone_sin 


Type frw 


mme [teem ND 


VBC DAC Tone Generate ParameterO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
n 


7.4.5.376 VBC_DAC_TONE_GEN_PARAM1 


VBC_DAC_TONE_GEN_PARA 


0x00000908 VBC DAC Tone Generate Parameter1(0x00000000) M1 


rf_dac_pt_tone_cos 


Gi a (ea a a ee eed 
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Type frw 


Fa a fe Ce 


eae | rf_dac_pt_tone_cos 


VBC DAC Tone Generate Parameter1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
os 


7.4.5.377 VBC_DAC_TONE_GEN_PARAM2 


VBC_DAC_TONE_GEN_PARA 
M2 


C 2 saa Fe Fn a ee a a 


0x0000090C VBC DAC Tone Generate Parameter2(0x00000000) 


rf_dac_pt_gain_1 


Type frw 


pees | rf_dac_pt_gain_0O 


VBC DAC Tone Generate Parameter2 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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7.4.5.378 VBC_DAC_TONE_GEN_PARAM3 


0x00000910 VBC DAC Tone Generate Parameter3(0x00000000) i icc 


Fe) ee a a en 
iil ica 


Type frw 


Kua rf_dac_pt_gain_down 
i 


VBC DAC Tone Generate Parameter3 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
p 


rf_dac_pt_gain_d 
own 


7.4.5.379 VBC_DAC_TONE_GEN_PARAM4 


0x00000914 VBC DAC Tone Generate Parameter4(0x00000000) ore 


Ea le a a Us i a a 


Reserved 


Type 


Fa i oe (a a 


rf_dac_pt_hold_t 
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VBC DAC Tone Generate Parameter4 


Field Name Type i Reset Description 
Value 


il EE E 


7.4.5.380 VBC_DAC_TONE_GEN_PARAM5 


ARA 
0x00000918 VBC DAC Tone Generate Parameter5(0x00000000) e ee 
B a A A A A 


rf_dac_vt_tone_sin 


Type frw 


ETERECA 


rf_dac_vt_tone_sin 


VBC DAC Tone Generate Parameter5 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


n 


7.4.5.381 VBC_DAC_TONE_GEN_PARAM6 


0x0000091C VBC DAC Tone Generate Parameter6(0x00000000) VBC DAC TONE GEN PARA 
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rf_dac_vt_tone_cos 


faa ea al a ea ee 


Type frw 


(Gee rf_dac_vt_tone_cos 


VBC DAC Tone Generate Parameter6 


Field Name Bit Type Set/Cle | Reset Description 
ar 
Value 


rf_dac_vt_tone_c 
os 


7.4.5.382 VBC_DAC_TONE_GEN_PARAM7 


VBC_DAC_TONE_GEN_PARA 
M7 


E a) i ed eee 


rf_dac_vt_gain_1 


0x00000920 VBC DAC Tone Generate Parameter7(0x00000000) 


VBC DAC Tone Generate Parameter7 
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Field Name Type es Reset Description 
Value 


7.4.5.383 VBC_DAC_TONE_GEN_PARAM8 


0x00000924 VBC DAC Tone Generate Parameter8(0x00000000) v ere 


EM Fc ee ee ela na 


rf_dac_vt_gain_up 


Type frw 


| rf_dac_vt_gain_down 


VBC DAC Tone Generate Parameter8 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
rf_dac_vt_gain_u |} [31:16] | RW NA 
p 
rf_dac_vt_gain_d | [15:0] RW NA 
own 


7.4.5.384 VBC_DAC_TONE_GEN_PARAM9 


0x00000928 VBC DAC Tone Generate Parameter9(0x00000000) aaa le i 


Fea el dl Fill Lc (el a ll 
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B se al ae a 


ee | rf_dac_vt_hold_t 


VBC DAC Tone Generate Parameter9 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


il A 


7.4.5.385 VBC_DAC_TONE_GEN_EN 


0x0000092C VBC DAC Tone Generate enable(0x00000000) VBC_DAC_TONE_GEN_EN 
a ic ic a le cl Gala hc La 


Reserved 


Type 


: T 


KA 


VBC DAC Tone Generate enable 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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ec 


rf_dac_nchflt_bd 
2 en 


rf_dac_nchflt_bd 
1_en_1 


rf_dac_nchflt_bd 
O_en_1 


rf_dac_nchflt_bd 
2_en_0O 


rf_dac_nchflt_bd 
1 en_O 


rf_dac_nchflt_bd 
0 _en_0 


rf_dac_vt_tone_e 
n 


rf_dac_pt_tone_e 


rf_dac_nchflt_en 


7.5 Change Point 


Changes based on version vbc-r2p1 are listed below: 


1. Add one DAC interface for software, realized function of voice mix. This interface is accessed by 
APB bus. 


2. Add mute digital control of FM path, support smooth mute and directly voice cut both. 
3. Use FIFO to replace ADC/DAC BUF, makes it more convenient to use by software. 


4. Because of feature changes and register rule requirement of IP, arranges the configure registers in 
excel. 


5. Some bugs fix of vbc-r2p1. 
6. Add APB bridge in vbc_v3, which is not visible for software. 


7.6 Application Note 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2589 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC7731E Device Specification 


8 Multimedia Subsystem 


8.1 Multimedia data path 


8.1.1 Overview 


This Multimedia subsystem composed of following multimedia accelerator: DCAM, ISP, VSP, JPG, 
DISPC and GSP. 


DCAM: support camera interface process; 

VSP: support multiple video format decoding and encoding; 
ISP: support image signal processing for data from sensor; 
JPG: support JPEG image encoding and decoding; 

DISPC: Fetch display data and output; 

GSP: image post processor; 

8.1.2 Signal Description 

8.1.3 Diagram of Multimedia data path 


AP_AXI 


AXI2AHB/AHB2APB 


bridge 


DISP_TOP GSP 
GPU 


CSI 
Sensor 


JPG | VSP 


SERE 


cam_mtx vsp_mtx 


GSP_MTX 


| 


Figure 8-1 Multimedia data path diagram 


8.1.4 MM memory mapping 


a 


MM_TOP 


0x6080_0000 DCAM Controller Register 
0x6090_0000 VSP Control Register 
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DISP_TOP 


0x2080_0000 DISPC Control Register 


0x2180_0000 DSI Control Register 


GSP_TOP 


0x20A0_0000 GSP Control Register 


GPU_TOP 


0x6000_0000 MALI-400 Control Register(64KB) 
0x6010_0000 GPU APB REG(64KB) 
0x6020_0000 GPU_TOP AXI2AXI QOS Config 


8.2 DCAM 


8.2.1 Overview 


The DCAM integrates several multimedia hardware accelerator include camera interface, image 
resizing and videophone path. Raw RGB sensor and YUV sensor data can be captured by camera 
interface. The image signal process such as decimation, trimming, scaling and etc functions can be 
transacted in review module. 


8.2.2 Features 


Camera Interface 


° Support up to 4-lane MIPI CSI-2 interface; 

° Support up to 8M RAWRGB data from MIPI CSI; 

° Support 8, 10 and 12 bits Raw RGB via MIPI CSI; 

° Support 8, 10 bits YUV via MIPI CSI 

e Support frame decimation and skip in camera interface; 

° Sensor line and frame data error auto detection in camera interface; 

e Support type1 and type2 PDAF pixel data reception via data_type or virtual_channel mode; 

° Sensor data could be sent to capture pathO, resizing path1, resizing path2 and ISP directly; 
Data Path 

° Source of pathO could be sensor capture or ISP output; Source of path1 could be from sensor 


capture or ISP output; Source of path2 could be from sensor capture or ISP output or read from DDR 
via AXI bus read channel; 


e Support Raw and/or PDAF data output to AXI bus in path0; 
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° Support cropped half word raw or packed raw format data output to AXI bus in pathO; 

° Support YUV output in YUV422 2-plane, YUV420 2-plane or YUV420 3-plane to AXI bus in 
pathO 

° Path1 is for preview and recording, path2 is for capture, typically; 

° Output width resolutions of scaling is up to 1920 pixels(1080p) in path1; 

e Output width resolutions of scaling is up to 3264 pixels(8M) in path2; 

° Support extra trimming and down sample on YUV data in all paths; 

e Support only trimming but no down sample on Raw data in path0; 

° Support rotation function with mirror ,flip and rotate 180 for YUV data in all paths; 

° Support scaling down/up function in pathi and path2, scaling factor ranges from 1/4 to 4; 

° Support different output data format, YUV422(2-plane), YUV420(2-plane), YUV420(3-plane) 
output format in pathi and path2; 

° Support YUV422(2-plane), YUV420(2-plane) and YUV420(3-plane) input format in review 
burst in mode. 

e Support image trimming and down sample in review mode. 1/2, 1/4,1/8,1/16 down sample in X 


and Y direction; 

Rotation Path 

° Support rotation function with 90, 180, 270, mirror; 
e Support data format of Y(8bit), UV(16bit); 

Bus information 


° AXI Master: Write channel: 64bit data width, 16 beats per burst typical and max, outstanding 
ability is 16, support dynamic AWQoS depending on the internal buffer depth; Read channel: 64bit 
data width, 16 beats per burst max, outstanding ability is adjustable of 4, support configurable ARQoS; 


° APB Slave: 32bit data width, use version 4.0 interface. 


8.2.3 Signal Description 


8.2.3.1 DCAM Interconnections 
MIPI 

la Va ue CSI-2 k 

| A SENSOR ie Host DCAM_TOP DDR 

A ay controller 

CHIP ISP 

Figure 8-2 Interconnections of DCAM module in system 
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8.2.3.2 


clk_dcam 
rst_dcam_n 


rst_cam2_n 
rst_rot_n 
ACLK 
ARESETn 
clk_isp 
rst_isp_n 
clk_mipi 
rst_mipi_n 
ptest_icg_mode 


ptest_scan_mode 
ptest_bist_mode 


Image Data Interface 


Diagram of DCAM Interface 


dcam_arm_int 
apb_cfg[511:0] 
apb_debug[511:0] 
sensor_rst[2:0] 
sensor_pwd[2:0] 


APB_Interface 


AXI_Interface 


ISP Interface 


>) 
: \ RAM Interface 


Figure 8-3 Diagram of DCAM Interface 


Table 8-1 DCAM Interface Description 


SC7731E Device Specification 


Category Ports Name Direction | Width | Clock Description 
Domain 

Clock clk_dcam input 1 main clock 
clk_mipi input 1 idi data synchronized clock 
clk_isp input 1 
ACLK input 1 

Reset rst_dcam_n input 1 clk_dcam module reset, active low 
rst_cam0_n input 1 clk_dcam patho reset, active low 
rst_cami_n input 1 clk_dcam path1 reset, active low 
rst_cam2_n input 1 clk_dcam path2 reset, active low 
rst_rot_n input 1 clk_dcam rotation path reset, active low 
rst_mipi_n input 1 clk_mipi idi data reset, active low 
rst_isp_n input 1 clk_isp isp data reset, active low 
ARESETn input 1 ACLK axi master reset, active low 

Test ptest_icg_mode input 1 for clock gate 

signals ptest_scan_mode input 1 for clock mux or switch 
ptest_bist_mode input 1 for memory clock gate 

Interrup dcam_arm_int output 1 clk_dcam connect to irq and fiq 

Sensor sensor_rst output 3 clk_dcam sensor reset, for FPGA test 
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pone sensor_pwd output 3 clk_dcam sensor power down, for 
FPGA test 
Image idi_header_en input 1 clk_mipi 
Data idi_virtual_channel | input 2 clk_mipi 
Interface 
idi_data_type input 6 clk_mipi 
idi_word_count input 16 clk_mipi 
idi_ecc input 8 clk_mipi 
idi_data_en input 1 clk_mipi 
idi_csi_data input 32 clk_mipi 
idi_bytes_en input 2 clk_mipi 
idi_vwvalid input 4 clk_mipi 
idi_hvalid input 4 clk_mipi 
idi_dvalid input 4 clk_mipi 
8.2.3.3 Timing Diagram of image data interface 
clk_mipi | | 
header_en 
virtual_channell[1:0] XXX vc XXX 
data_type[5:0] XXX DATA_TYPE XXX 
word_count[15:0] 2006 WORD_CNT xx 
ecc[7:0] an ECC1 XXX 
data_en 
csi_data[31:0] XXX D1 D2 {y » {y m 
byte_en[1:0] XxX 2b11 \ xxx 


Figure 8-4 Timing Diagram of image data interface 


Signal VVALID, HVALID, DVALID are used to indicate the information about frame start, frame end, 
line start and line end packet. 
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Start of frame End 4 frame 


7 
Z 
7 


Zz 
7 


VVALID 


HVALID —————— | 


Start of line pa” Da End of line 


DVALID 


clk_mipi 


Figure 8-5 timing of valid signals 


CX EXE KEKE DEKE 


Frame Start Frame Start Line of Image Data 
Virtual Channel 0 Virtual Channel 7 aie Channel 0 
CNS CS Co GD Coe eo eo Co 
Row of PDAF Values Last Line of Image Data Frame End 
Virtual Channel 1 Virtual Channel 0 Virtual Channel 0 
Frame End 


Virtual Channel 1 


Figure 8-6 PDAF data transmission in virtual channel mode 


so olocum of Route 


Frame Start 1* Line of Image Data Nth Line of Image Data 


oic Xen) vs Cor Yfa]maeone nial ital 


Row of PDAF Values Last Line of Image Data Frame End 


Figure 8-7 PDAF data transmission in data type mode 


In DCAM, PDAF data number counts in word and varies among different sensors. Also, the end 
position of PDAF pixel in one frame depends on PDAF types. Thus, we add an extra data to the 
PDAF data’s AXI write channel for convenience. 


° When the total number of PDAF data is odd, one word is appended to the last word to 
make up a 64-bit data and its value is Wn, same as the last word; 
° When the total number of PDAF data is even, two words are appended to the last 64-bit 


data, the value is Wn-1Wn, same as the last 64-bit data. 
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8.2.4 


8.2.4. 


1 Diagram of DCAM 


Function Description 


SC7731E Device Specification 


DCAM TOP 


capture pathO 


Rotation 


90/180/270/mirror 


RAW/Y 


Buffer pBuffer >| 
ipit [> 256 2x64 | burst_ 
CsI eapameeR x32 [>| ‘xea gen 
R crop && deci [Buffer | pBuffer | Mirror 
RAW PDAF/UV 256 [>| 2X64 | & Flip 
>| x32 X64 > 
resizing path1 (1920 width) AXI 
Write AXI 
rc Buffer Buffe pBuffer P 
A OS Y 512 OS Scaling Y pares 2X64 Arbiter Master 
u Tin a 422 to 422 xz xr} gen 
& Buffer | Mirror 
uv į | UY Í Buffer | Uv UV [Buff p 
[U] Deci uffer | USI 422 to 420 Butter 2x64 | & Flip >| eee 
X16 x32 > 
2048 
resizing path2 (3264 width) X67 
APB Slave me Buffer Y y | Buffer pBuffer 
>| 512 i 256 2X64 
M xie [>| _ Scaling x32 xea | gen [>| 
u Sim 422 t0422 pBuffer | Mirror 
uffer | uv uv| Buffer | uv 
Memory ‘ 512 422 to.420) 256. 2x64 | & Flip | 
control xig X32 xa. — 
ASYNC 
FIFO YuYv 
Half Word RAWW 
Figure 8-8 diagram of DCAM 
8.2.4.2 DCAML_IF TOP Clock and Reset 
clk_dcam rst_dcam_soft DCAM_TOP 
RST rst_mipi_n 
GEN ASYNC 
EN clk_mipi FIFO 
rst_dcam_n 
A clk_dcam CAP_MIPI 
RST rst_isp_n 
GEN 
clk_isp ISP ASYNC 
rst_dcam_n FIFO 
— P clk_dcam 
RST ARESETn 
ACLK oN 
rst.dcam_n | AXI MASTER 
clk_dcam 
rst_dcam_n 
iI clk dcam | APB SLAVE 
rst_cam0_soft T E 
i 
G 
FN EN CAM PATH 0 
rst_cam1_soft 
) RST rst_cam1_n 
7 |:SEN cikdcam | CAM PATH 1 
rst_cam2_soft 
) RST rst_cam2_n 
= | SEN ck dean | CAM PATH 2 
RST rst_rot_n 
rst_rot_soft 
SEN clk_deam ROT PATH 
Figure 8-9 Clock & Reset of DCAM_IF 
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YUV 


Half Word RAW UYVY 


ISP 


Figure 8-10 Clock Domain of DCAM_IF 


8.2.4.3 


Clock of Camera Interface 


DCAM includes FOUR clock domains. 


Main clock: clk_dcam, up to 320MHz, selectable 307.2MHz, 256MHz, 128MHz; 
MIPI interface clock: clk_mipi from CSI-2 host controller / csi_receiver; 
ISP interface clock: clk_isp from ISP_TOP for YUYV data input to data path, up to 320MHz, 


selectable 307.2MHz, 256MHz, 128MHz; 


AXI bus clock: ACLK for AXI Master sub-module to burst data in/out effectively, up to 533MHz. 


The dcam clock must be faster than clk_mipi. Particularly, for 4-lane active MIPI interface sensors, 
clk_dcam frequency should be greater than 1.6 times of clk_mipi, and 1.2 times for 3-lane. 


There are two working modes in csi_receiver: sensor mode and ipg mode. 


In ipg mode, clk_mipi source from TWPLL, the maximum frequency is 192MHz. 


In sensor mode, clk_mipi depends on the sensor and its value equals to data rate on each lane 
divided by 8. For 1.5Gbps D-PHY, the maximum frequency of clk_mipi is 187.5MHz. 


8.2.4.4 


Sub-modules in DCAM 


8.2.4.4.1 CAP_MIPI 
Accept image data from MIPI_PHY; 


V.0.1 


Support YCbCr from MIPI; 

Support RAW RGB from MIPI, 8bits, 10bits and 12bits; 
Support image date interface from CSI-2 host controller; 
Binning for RAW RGB data. 
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PDAF config 


YUV process 


crop > 


Frm&line err dect 


RAW process 
= To Data Path 
| crop > binning lig 
————— 
Frm&line err dect To ISP 
>PDAF data 


Figure 8-11 Binning algorithm for raw data 


Binning algorithm: 


Original Pixel 


Binning Pixel 


Figure 8-12 Binning algorithm for raw data 


In this algorithm, ‘r’ pixels are the average of their 2 nearest neighbors as be in the traditional 
binning. However, ‘g’ pixels are the weighted average of their 3 nearest neighbors. Take ‘gO’ for 
example. ‘GO’, ‘G1’ and ‘G2’ are the 3 nearest neighbors of ‘g0’ and ‘G1’ shares the same position as 
‘g0’, so it gets the biggest weight of 2, while weight of ‘GO’ and ‘G2’ are 1. In this way, ‘g’ pixels are 
equally spaced between ‘r’ pixels and binning correction is no longer needed. The same as binning 
correction described in section 3, pixels at the last column is done in a mirror way, as shown in 
Figure . ‘G(n)’ is the pixel at the last column, ‘g(n-1)/2’ is the weighted average of ‘G(n-1)’, ‘G(n)’ and 
‘G(n-1)m, which is the mirror of ‘G(n-1)’. 


mirror 


mirror 


Original Pixel 


Binning Pixel 


Figure 8-13 Binning algorithm in the edge of picture 


8.2.4.4.2 SCALING: 


Support unsigned YUV422 input, the input data can be from three sources, YUYV DATA from CAP, 
Y frame and UV frame from AXI Master or ISP. 


Support trimming function before scaling. And the timing size can be programmed by ARM 
Scaling factor from 1/4 to 4. 


Capture mode and ISP review mode scaling output horizontal size up to 3264 in camera path2 in 
normal mode, and in the condition of bypassing scaler in path1(path2_line_buf_merge_en=1), output 
horizontal size up to 5184 in camera path2 in buffer merge mode. 
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Review mode scaling output horizontal size up to 3264 in camera path 2 in normal mode. In some 
condition, the maximum output horizontal size is 6528. If there is a request of output horizontal size 
bigger than 3264, in the condition of bypassing scaler in path1 (path2_line_buf_merge_en=1) and 
output horizontal size is no bigger than 5184, Y and UV can be processed concurrently, otherwise Y 
and UV will be processed sequentially, which is controlled by hardware. 


Support YUV422 input and YUV 420 output with scaling. 


the 2D scalar has such work parameters: 


(1) Horizontal scaling 


° For Y component, using fixed 8-tap and 8-phase filter; 

° For U/V component, using fixed 4-tap and 8-phase filter; 

(2) Vertical scaling down 

e For Y component, using variable tap and 8-phase filter, 4 <= Ky <= 2M/N <= 16; 

° For U/V component, using variable tap and 8-phase filter, 4 <= Kc = Ky <= 16; 

° In YUV 422 to YUV 420 mode, For U/V component, using variable tap and 8-phase filter, 4 <= 
Ke = Ky/2; 

(3) Vertical scaling up 

° For Y component, using 4-tap and 8-phase filter; 

° For U/V component, using 4-tap and 8-phase filter; 


Whole module could be disabled bypassed by ARM based on DCAM working mode. 
NOTE: 


Online scaling ratio bigger than 2 is not recommended because it may cause internal overflow in 
DCAM unless the input stream is at relative low data rate. 


The input and output width of scaling module must be multiple of 4. 


The trimming start and trimming size must be 2 aligned. 


8.2.4.4.3 Rotation: 
For pathO, path1, path2, support 0, 180, mirror, flip in write channel. 
For rotation path, support 90, 180, 270, mirror in write channel. 


8.2.4.5 Camera capture path 
Three camera capture path is supported in DCAM module, which can be active concurrently. 
RAW RGB can be capture by camera path 0. YCbCr can be capture by all three camera paths. 


The output data format from pathO can be RAW RGB with optional PDAF data or YUV422(2-lane) 
or YUV420(2-plane) or YUV420(3-plane). The output data from pathi and path2 can be 
YUV422(2-plane), YUV420(2-plane), YUV420 (8-plane). 


8.2.4.6 ISP preview mode 


In this mode, the ISP_TOP will work with DCAM. Camera sends the image data which was got 
from MIPI sensor to module ISP. UYVY data would be sending back from clk_isp domain, after a 
series of image processing in ISP module. 


This mode can be set in camera pathi and camera path 2 and camera path 0. 


Table 8-2 Interface between ISP_TOP and DCAM_TOP 


Pin Name VO | bits | description 

Clk_isp | 1 ISP clock. 

Isp_data_out O 32 Data to ISP_TOP; include two data format: 
{UYOVY1}; 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GFSPREADTRUM . SC7731E Device Specification 


{6’h0, RAWO,6’hO, RAW 1}; 
Isp_vld_out O 1 Output data valid. 
isp_out_sof O 1 Output data start flag. 
isp_out_eof O 1 Output data end flag. 
Isp_fifo_full l 1 Fifo full from ISP_TOP; this signal was in clk_dcam domain. 
Isp_data_in | 32 Input data from ISP_TOP. data format:{UYOVY 1}; 
Isp_vid_in l 1 Input data valid. 
Isp_frm_sof | 1 Start of frame of data from ISP 
Isp_frm_eof l 1 END of frame of data from ISP 
dcam_fifo_full O 1 Indicate the dcam fifo is full, ISP module should hold the data. 
This signal was in clk_isp domain. 


Data from DCAM to ISP: 


eee TOU 

SP_VLD_OUT a ee eee es |, Heo] 

SP_FIFO_FULL ; 4 Í | 

SP_OUT_SOF li 
ee E S 

SP_DATA_OUT ooo vali a Valid XK Xvariaff varia | » 


Figure 8-3 Timing of DCAM to ISP Interface 
ISP buffer overflow interrupt would be generated, if ISP_FIFO FULL was found. 
Data from ISP to DCAM: 


SP_OUT_EOF 


Data must be hold  ; 
if deam fifo is full ] 
7 


I 
7 
7 
f 
/ 
7 
7 


l 

l 

| 

| 

| 

/ 

ISP_VLD_IN | 4 

l 

| 

| 

I 

T 

l 

l 


CLK_ISP 


DCAM_FIFO_FULL 


VALID | 


= 


ISP_DATA_IN Y VALID VALID 


[i 

[i 

1 

I 

i} 

I 

I 

I 

l 

l 

i} 

l | 
l | 
| i 
ISP_CAP_SOF | ! 
$ 

L 

i} 

[| 

i} 

i] 

| 

i 


ISP_CAP_EOF 


One cycle pulse 


Figure 8-4 Timing of ISP to DCAM Interface 
ISP must keep the output data, if dcam_fifo_full is set. 


Performance requests: 
Pixel data from MIPI: 8M X 30 fps = 240M pixel/s 
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8.2.4.7 Image resizing path 


DCAM TOP 


cap_mipi_top 
crop && deci 


YUV 


resizing path1 AXI 
Write AXI 
Arbiter Master 


y Scaling S Buffer 5 pBuffer 


422 to 422 
UV | 422 to 420 = 


UV 
Buffer J| PBuffer 


Y Y 
Scaling p Butter | G 


422 to 422 
, LS} 422 to 420 | Y5 


pBuffer 


UV 
Buffer J>) PBuffer 


YOK Burst In 


Memory 
control 


APB Slave 


Half Word RAW 


vuu 


Figure 8-5 Resizing data path 


In image resizing path, support input data format scaling of UYVY and support different output 
data format, include YUV422(2-plane uv or vu), YUV420(2-plane uv or vu), YUV400, YUV420(3- 
plane). 


Limited by the size of line buffer, the path1 output width must not be greater than 1280 pixels. The 
path2 output width must not be greater than 3264 in scaling mode. If in normal resize mode, 
pathi can expand picture wide size to 2560 and path2 can expand picture wide size to 6528. 


8.2.5 MM_DCAM_APB_ SLAVE Register Address Map 
Base address: 0x60800000 
Base address(Set Reg): N/A 


Base address(Clear Reg): N/A 


0x0000 DCAM_CFG DCAM control 


0x0008 CAM_PATHO_CFG Camera PATHO control 
0x000C CAM_PATHO_SRC_SIZE Camera PATHO Source size 
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0x024C MMU_VPN_PAOR_RD MMU_PAOR_VPN_ADDR_RD 
0x0250 MMU_VPN_PAOR_WR MMU_PAOR_VPN_ADDR_WR 
0x0254 MMU_PPN_PAOR_RD MMU_PAOR_PPN_ADDR_RD 


0x0258 MMU_PPN_PAOR_WR MMU_PAOR_PPN_ADDR_WR 
0x025C MMU_REG_AU_MANAGE mmu register authority manage 


8.2.5.1 DCAM_CFG 


0x00000000 DCAM control(0x00000000) DCAM_CFG 
pail [a aol ee ie eee 
e 


CAM_PATH2 


SRC SEL Reserved 


" ie” | 


DCAM control 


Field Name Type S Reset Description 
Value 


OUE 


PATH2_LINE_BUF | [15] RW merge path1 scaling line buffer to 
_MERGE_EN path2, and path1 scaling should not 
work. 
CAM_PATH2_ SRC | [14:13] | RW NA 0O:sensor source 
_SEL 
01:ISP source 
10:review source 
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SEAN e A E E 


CAM_PATH1_SRC | [11] RW NA O:sensor source 1:ISP source 
_SEL 
a _PATHO_SRC — O:sensor source 1:ISP source 


ni e M [7] RW 1: preview mode, co-work with 
ISP_TOP 


EREA AE 


PATHO_PDAF_OU output pdaf data in pathO enable 


T_EB control 


PATHO_RAW_OU output raw data in pathO enable 
T_EB control 


CAM_PATH2_EB [2] Camera path 2 enable; 


1: enable; O:disable; 
CAM_PATH1_EB Camera path 1 enable; 
| 1: enable; O:disable; 
CAM_PATHO EB Camera path 0 enable; 
| 1: enable; O:disable; 
8.2.5.2 CAM _CONTROL 


0x00000004 Camera control register(0x00000000) CAM_CONTROL 
[a ee Ae ee ee eet eee eee) 
CA CA 


Reserved 


FRC. Reserved 
_co 
PY 
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OOPS y 


Camera control register 


Field Name Type A Reset Description 
Value 


EEN E ER 


CAM2_COEF_AUT 1:enable auto copy of camera path 2 
O_COPY coef 


CAM2_COEF_FRC Write 1 to generate force copy pulse 
_COPY of camera path 2 coef 


CAM1_COEF_AUT 1:enable auto copy of camera path 1 
O_COPY 


CAM1_COEF_FRC Write 1 to generate force copy pulse 
_COPY of camera path 1 coef 


CAM2_AUTO_CO 1:enable auto copy of camera path 2 

PY 

CAM2_FRC_COPY Write 1 to generate force copy pulse 
of camera path 2 

CAM1_AUTO_CO 1:enable auto copy of camera path 1 

PY 

CAM1_FRC_COPY Write 1 to generate force copy pulse 
of camera path 1 

CAMO_AUTO_CO 1:enable auto copy of camera path 0 

PY 


CAMO_FRC_COPY Write 1 to generate force copy pulse 
of camera path 0 


ee 
a 
ee 
ar ere | 
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8.2.5.3 CAM_PATHO_CFG 


0x00000008 Camera PATHO control(0x00000000) CAM_PATHO_CFG 
Re ee Pe i a eee fe A 


CAMO_FRA 
Reserved ME_ SKIP Reserved 


REIN CAMO_ROT_ ené CAMO_ODA pie DECI W- DECI 
MODE TA_MODE 


[eee | -i 


Camera PATHO control 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E N 


CAMO_FRAME_SK | [24: 23} | RW CAM path 0 frame deci 
IP 

00:no deci 

01:1/2 

10:1/3 

11:1/4 


i E E 


CAMO_ROT_MOD | [10: 9] RW NA 00: no rot 
E 
01: flip 
10: 180 
11: mirror 


Ga La A E 
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CAMO_ODATA_M : NA Output data format of cam path O: 
ODE 

00:YUV422, 2-plane 

01:YUV420, 2-plane; 

10: Raw 

11:YUV420, 3-plane 


CAMO_DECI_Y_EB | [5] RW NA 1:enable pathO subsample in Y 
direction 


CAMO_DECI_Y [4: 3] nn a ae 00:1/2;01:1/4;10:1/8;11:1/16 


CAMO_DECI_X_EB | [2] RW NA 1:enable pathO subsample in x 
direction 


CAMO_DECI_X [1: 0] ae ae Ca 00:1/2;01:1/4;10:1/8;11:1/16 


8.2.5.4 CAM_PATHO_SRC_SIZE 


0x0000000C Camera PATHO Source size(OxOOFFOOFF) CAM_PATHO_SRC_SIZE 
acl lil lel lL Kl A 
fl bn 


— 6 SCté<‘é@® wy 


Camera PATHO Source size 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ed leo 


CAM_PATHO_SRC | [28: 16] pre ee Source height of camera path 0 
_SIZE_Y 


ia 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2609 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM ) SC7731E Device Specification 


CAM_PATHO_ SRC | [12: RW NA Source width of camera path 0 


_SIZE_X 


8.2.5.5 CAM _PATH1 CFG 


0x00000010 Camera PATH1 control(0x00042000) CAM_PATH1_CFG 
a ———— | ———— 


CAM1_REGU CAM1_FRA 
i ia o n — oe 


CAM1_ODA 
TA_MODE 


Camera PATH1 control 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


cA E 


CAM1_REGULAR_ | [26:25] | RW NA CAM path 1 regulate mode 

MODE 
OO:bypass 
01: Shrink (Shrink Y value to 
16~%235,UV value to 16~%240) 
10: Cut (Cut Y and UV value to given 
threshold) 
11: Special effect (Set Y to 255 if Y 
value larger than given threshold, else 
to value. UV set to fix value) 


CAM1_FRAME_SK | [24: 23] E eee (a CAM path 1 frame deci 
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id I 


a _SC_BYPAS ne 1:bypass camera path scaling 
CAM1_SC_Y VER | [19:16] | RW Y Vertical tap of scaling 
_TAP 

CAM1_SC_UV_VE | [15:11] i UV Vertical tap of scaling 
R_TAP 


CAM1_ROT_MOD | [10:9] RW NA 00: no rot 
E 
01: flip 
10: 180 
11: mirror 


Geol (oc a E a, 


CAM1_ODATA_M | [7: 6] RW NA Output data format of cam path 1: 
ODE 

00:YUV422 

01:YUV420; 

11:YUV420(3-plane) 


CAM1_DECI_Y_EB | [5] RW NA 1:enable path1 subsample in Y 
direction 


CAM1_DECI_Y [4: 3] NEPE e 00:1/2;01:1/4;10:1/8;11:1/16 


CAM1_DECI_X_EB | [2] RW NA 1:enable path1 subsample in x 
direction 


CAM1_DECI_X [1:0] w 00:1/2;01:1/4;10:1/8;11:1/16 


8.2.5.6- CAM_PATH1_SRC_SIZE 
0x00000014 Camera PATH1 Source size(0x00FF00FF) CAM_PATH1_SRC_SIZE 


a A Fl A S AA 


Reserved CAM_PATH1_SRC_SIZE_Y 
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[sal n 


Camera PATH1 Source size 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ED DE 


CAM_PATH1_SRC | [28:16] Source height of camera path 1 
_SIZE_Y 


ee 


CAM_PATH1_SRC | [12:0] Source width of camera path 1 
_SIZE_X 


8.2.5.7 CAM_PATH1_DES SIZE 


0x00000018 Camera PATH1 Destination size(OxOOFFOOFF) CAM_PATH1_DES_ SIZE 
ala ot ie! acl lc il stl i (a 


Reserved CAM_PATH1_DES_SIZE_Y 


Camera PATH1 Destination size 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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Gan a Lc A i 


CAM_PATH1_DES | [28:16] at ik Height of camera path 1 destination 
_SIZE_Y 


i a AE 


CAM_PATH1_DES | [12: 0] pre Width of camera path 1 destination 
_SIZE_X 


8.2.5.8 CAM_PATH1_TRIM_START 


0x0000001C CAM PATH1 Trim Trimming start(0x00000000) CAM_PATH1_TRIM_START 
Fea ie en (ia ea i eae 


Reserved CAM_PATH1_TRIM_START_Y 


Type 


Reserved CAM_PATH1_TRIM_START_X 


EE E 


CAM PATH1 Trim Trimming start 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i tL ri 


CAM_PATH1_TRI | [28:16] | RW NA Vertical start position of camera path 1 
M_START_Y trim Trimming 


ill i EE 


CAM_PATH1_TRI | [12:0] RW NA Horizontal start position of camera 
M_START_X path 1 trim Trimming 


8.2.5.9 CAM_PATH1_TRIM_SIZE 


0x00000020 CAM PATH1 Trim Trimming size(OxOOFFOOFF) CAM_PATH1_TRIM_SIZE 
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fae bee tg re ea epee ee leet) 


Reserved CAM_PATH1_TRIM_SIZE_Y 


Type RW 


Reserved CAM_PATH1_TRIM_SIZE_X 


Fa ea eT A A A 


Type RW 


CAM PATH1 Trim Trimming size 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


oC I 


CAM_PATH1_TRI | [28: 16] Height of camera path 1 trim Trimming 
M_SIZE_Y 


a LE i 


CAM_PATH1_TRI | [12: RW NA Width of camera path 1 trim Trimming 
M_SIZE_X 


8.2.5.10 CAM_PATH2 CFG 
0x00000024 CAMERA PATH2 control(0x00042000) CAM_PATH2_CFG 


Gee al Ec i a a ll a e 


Reserved CAM2 REGU CAM2_FRA Reserved 
LAR_MODE ME_SKIP 


CAM2_ROT_ CAM2_ODA ice DECI ru DECI 
MODE TA_MODE 
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i 


CAMERA PATH2 control 


Field Name Bit Type Set/Cle | Reset Description 
ar 
Value 


2 Lo UE CEE 


CAM2_REGULAR_ | [26:25] | RW NA CAM path 2 regulate mode 

MODE 
00: bypass 
01: Shrink (Shrink Y value to 
16~%235,UV value to 16%240) 
10: Cut (Cut Y and UV value to given 
threshold) 
11: Special effect (Set Y to 255 if Y 
value larger than given threshold, else 
to value. UV set to fix value) 


CAM2_FRAME_SK | [24:23] | RW NA CAM path 2 frame deci 
IP 
00:no deci, 01:1/2, 10:1/3, 11:1/4 


MS led NL LAN 


a _SC_BYPAS ke ae 1:bypass camera path 2 scaling 
CAM2_SC_Y_VER | [19:16] | RW Y Vertical tap of scaling 

_TAP 

CAM2_SC_UV_VE | [15:11] eye yes UV Vertical tap of scaling 
R_TAP 


CAM2_ROT_MOD | [10: 9] RW NA 00: no rot 
E 
01: flip 
10: 180 
11: mirror 


aa cca E 
CAM2_ODATA_M | [7:6] a a a Output data format of cam path 2: 
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ODE 00:YUV422 
01:YUV420; 
11:YUV420(3-plane) 


CAM2_DECI_Y_EB | [5] RW NA 1:enable path2 subsample in Y 
direction 


CAM2_DECI_Y [4: 3] al ace 00:1/2;01:1/4;10:1/8;11:1/16 


CAM2_DECI_X_EB | [2] RW NA 1:enable path2 subsample in x 
direction 


CAM2_DECI_X [1: 0] a a ae 00:1/2;01:1/4;10:1/8;11:1/16 


8.2.5.11 CAM_PATH2_SRC_SIZE 


0x00000028 Camera PATH2 Source size(OxOOFFOOFF) CAM_PATH2_SRC_SIZE 
Fe a fl ie fe ee a a a Fe 


Reserved CAM_PATH2_SRC_SIZE_Y 


Camera PATH2 Source size 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


all Lal i 


CAM_PATH2_ SRC | [28:16] = el | Source height of camera path 2 
_SIZE_Y 


a ee 


CAM_PATH2_SRC | [12:0] pre Source width of camera path 2 
_SIZE_X 
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8.2.5.12 CAM_PATH2_DES_SIZE 


0x0000002C Camera PATH2 Destination size(OxOOFFOOFF) CAM_PATH2_DES_SIZE 
Fil (cela lial iF a el cl 


Reserved CAM_PATH2_DES_SIZE_Y 


Reserved CAM_PATH2_DES_SIZE_X 


Camera PATH2 Destination size 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
ie eo a 


CAM_PATH2_DES | [28:16] Source height of camera path 2 
_SIZE_Y 


aL 


CAM_PATH2_DES | [12:0] Source width of camera path 2 
_SIZE_X 


8.2.5.13 CAM_PATH2_TRIM_START 


0x00000030 CAM PATH2 Trim Trimming start(0x00000000) CAM_PATH2_TRIM_START 
Fae ia ll te Le Lo Fl A 


Reserved CAM_PATH2_TRIM_START_Y 


Type RW 


Fa Ga fe (A a a lo he ad 


Reserved CAM_PATH2_TRIM_START_X 
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CAM PATH2 Trim Trimming start 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a a EE 


CAM_PATH2_TRI | [28:16] | RW NA Vertical trim Trimming start position of 
M_START_Y camera path 2 


i 
CAM_PATH2_TRI | [12:0] RW NA Horizontal trim Trimming start position 
M_START_X of camera path 2 
8.2.5.14 CAM_PATH2_TRIM_SIZE 


0x00000034 CAM PATH2 Trim Trimming size(OxOOFFOOFF) CAM_PATH2_TRIM_SIZE 
sae El El el cal ed le lL 
kal hi 


kl S aps 


CAM PATH2 Trim Trimming size 


Field Name Type ile Reset Description 
Value 


ee 
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CAM_PATH2_TRI | [28:16] | RW NA Oxff Trim Trimming height of camera path 
M_SIZE_Y 2 


a 


CAM_PATH2_TRI | [12:0] Trim Trimming width of camera path 2 
M_SIZE_X 


8.2.5.15 DCAM_INT_STS 


0x0000003C DCAM interrupt status(0x00000000) DCAM_INT_STS 
ee (ec ei a cad 


INT_STS 


Type 


sie [i (al a eae ea Lt a 


INT_STS 


DCAM interrupt status 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


INT_STS [31:0] NA [31] MMU_PAOR_WR 
[30] MMU_PAOR_RD 
[29] MMU_UNS_WR 
[28] MMU_UNS_RD 
[27] MMU_INV_WR 
[26] MMU_INV_RD 
[25] MMU_VAOR_WR 
[24] MMU_VAOR_RD 
[23] PATH2_END 
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[22] PATH1_END 

[21] PATHO_END 

[20] PATH2_SOF 

[19] PATH1_SOF 

[18] PAHTO_SOF 

[17] Reserved 

[16] PDAF_TX_DONE 

[15] ROT_DONE 

[14] CAP_MIPI_FIFO_OVF 
[13] DCAM_ISP_FIFO_OVF 


[12] reserved 


[11] CAM_FRM_ERR 


[10] CAM_LINE_ERR 
[9] CAM2_BUF_OVF 
[8] CAM2_TX_DONE 
[7] CAM1_BUF_OVF 
[6] CAM1_TX_DONE 
[5] CAMO_BUF_OVF 
[4] CAMO_TX_DONE 
[3] CAP_EOF 

[2] CAP_SOF 

[1] SENSOR_EOF 


[0] SENSOR_SOF 


8.2.5.16 DCAM_INT_MASK 


0x00000040 DCAM_INT_MASK(0x00000000) DCAM_INT_MASK 
FS al a i eel ee ad 


DCAM_INT_MASK 
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isa [lec Kl Vcal LS (Hcl a il i en E 


DCAM_INT_MASK 


dial 


DCAM_INT_MASK 


Field Name Type aes Reset Description 
Value 


DCAM_INT_MASK | [31: 0] Bit[i] 1: DCAM interrupt is enabled for 
source | 
Bit[i] 0: DCAM interrupt is disabled for 
source i 


8.2.5.17 DCAM_INT_CLR 


0x00000044 DCAM_INT_CLR(0x00000000) DCAM_INT_CLR 
Fae | ae fla fl a afc [ed 


DCAM_INT_CLR 


Type | we 


| DCAM_INT_CLR 


DCAM_INT_CLR 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


DCAM_INT_CLR [31: 0] WC NA Write 1 into Bit[i] to clear bit[i] of 
ISP_INT_RAW register. 
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8.2.5.18 DCAM_INT_RAW 


0x00000048 DCAM_INT_RAW(0x00000000) DCAM_INT_RAW 
a Fa ffl eae cla 


DCAM_INT_RAW 


Type 


GES DCAM_INT_RAW 


DCAM_INT_RAW 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


DCAM_INT_RAW | [31:0] E ANZ DCAM interrupt source raw bits 


8.2.5.19 FRM_ADDR_0O 
0x0000004C Frame address 0(0x00000000) FRM_ADDR_0 


ua a a fl lL ad 


FRM_ADDR_O 


Type RW 


re | To 


Type frw 


Frame address 0 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


FRM_ADDR_O [31: 3] La ae pathO raw data address 
i 


8.2.5.20 FRM_ADDR_1 


0x00000050 Frame address 1(0x00000000) FRM_ADDR_1 
fe a a 


FRM_ADDR_1 


Type frw 


e gil 


hill Po 


Frame address 1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


FRM_ADDR_1 [31:3] W a path1 y data address 
E 


8.2.5.21 FRM_ADDR_2 


0x00000054 Frame address 2(0x00000000) FRM_ADDR_2 
ba A A 


FRM_ADDR_2 


Type frw 


Be [a i (ee Fal La a 
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Erle Co 


Frame address 2 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


FRM_ADDR_2 [31: 3] eae ae path1 uv or u data address 
La 


8.2.5.22 FRM_ADDR_3 


0x00000058 Frame address 3(0x00000000) FRM_ADDR_3 
ae a ea ee eee ae 


FRM_ADDR_3 


Type frw 


Fa Ua Fl a 


FRM_ADDR_3 Reserved 


Lal es eee 


Frame address 3 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


FRM_ADDR 3 [31: 3] en ee S path1 v data address 
a 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2624 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM SC7731E Device Specification 


8.2.5.23 FRM_ADDR_4 
0x0000005C Frame address 4(0x00000000) FRM_ADDR_4 


FRM_ADDR_4 


Fa eG (el ee Ge ec 


Type frw 


mi ia 


Frame address 4 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


FRM_ADDR_4 [31: 3] PW [Ne NOD path2 y data address 
Ld LO i 


8.2.5.24 FRM_ADDR_5 


0x00000060 Frame address 5(0x00000000) FRM_ADDR_5 
Fa Kal Pel (2 Fe eal Lc ee 


FRM_ADDR_5S 


Type frw 


pe | ee 


Type frw 


Frame address 5 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


FRM_ADDR_5 [31: 3] a ae path2 uv or u data address 
i a 


8.2.5.25 FRM_ADDR_6 


0x00000064 Frame address 6(0x00000000) FRM_ADDR_6 
fe nd fe ca a eee 


FRM_ADDR_6 


Type frw 


Pe | iia 


hill Po 


Frame address 6 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


FRM_ADDR_6 [31:3] W a a path2 v data address 
a ae 


8.2.5.26 BURST_GAP 


0x00000068 GAP between two burst(0x00000000) BURST_GAP 
eee Fee eed ee ee ee eel reef [ee reeled | 
es 


Type frw 


en [a a (eee Fal a a PL 
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[eae | ROT_RD_GAP ROT_WR_GAP 


Type RW RW 


GAP between two burst 


een PP ee 
ar 
Value 
CAM2_PATH_GAP | [31:24] | RW NA The interval cycles inserted between 
two block transfer. Only use in review 
mode. Multiple 8 before use in RTL. 


ied N N 


ROT_RD_GAP [15: 8] RW NA The interval cycles inserted between 
two rotate block transfer. 

ROT_WR_GAP [7: 0] RW NA The interval cycles inserted between 
two rotate block transfer. Multiple 8 
before use in RTL. 


8.2.5.27 ENDIAN_SEL 


0x0000006C Endian adjustment(0x00000000) ENDIAN_SEL 
Se ae SS eee 


CAM_PATHO = 
= ROT_RD_EN 
Eo Reserved _ENDIAN_U : DIAN 


ee i 


Fel E AE 


ROT_WR_EN AT CAM_PATH2 CENDAN U CAM_PATH1 CAM_PATHO REV_IN_END REV_IN_END 
DIAN _ENDIAN_Y _ENDIAN_Y _ENDIAN_Y IAN_UV IAN_Y 


Endian adjustment 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


ola a A E 


CAM_PATHO_END | [21:20] | RW UV/ PDAF data endian adjust for rev 
IAN_UV output path; 
when write data out: 
00: original:{BO,B1,B2,B3} 
01:{B3,B2,B1,B0} 10:{B2,B3,B0,B1} 
11:{B1,B0,B3,B2} 
[19] 


AXI_RD_WORD _E 64bit AXI data read word endian 
NDIAN 


AXI_WR_WORD__ | [18] 64bit AXI data write word endian 
ENDIAN 


ROT_RD_ENDIAN | [17: 16] data Endian adjust for rotate path ; 
00: original:{BO,B1,B2,B3} 


01:{B3,B2,B1,B0} 10:{B2,B3,B0,B1} 
11:{B1,B0,B3,B2} 


ROT_WR_ENDIAN | [15: 14] data Endian adjust for rotate path ; 
00: original:{BO,B1,B2,B3} 
01:{B3,B2,B1,B0} 10:{B2,B3,B0,B1} 
11:{B1,B0,B3,B2} 

CAM_PATH2_END | [13:12] | RW UV or U or V data Endian adjust for 

IAN_UV output path ; 

00: original:{BO,B1,B2,B3} 
01:{B3,B2,B1,B0} 10:{B2,B3,B0,B1} 
11:{B1,B0,B3,B2} 


CAM_PATH2_END | [11:10] | RW Y data Endian adjust for output path ; 
IAN_Y 


00: original:{BO,B1,B2,B3} 


01:{B3,B2,B1,B0} 10:{B2,B3,B0,B1} 
11:{B1,B0,B3,B2} 


CAM_PATH1_END RW UV or U or V data Endian adjust for 
IAN_UV output path ; 
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00: original:{BO,B1,B2,B3} 


01:{B3,B2,B1,B0} 10:{B2,B3,B0,B1} 
11:{B1,B0,B3,B2} 


CAM_PATH1_END : Y data Endian adjust for output path ; 
IAN_Y 
00: original:{BO,B1,B2,B3} 


01:{B3,B2,B1,B0} 10:{B2,B3,B0,B1} 
11:{B1,B0,B3,B2} 


CAM_PATHO_END : Y/ RAW RGB data endian adjust for 
IAN_Y output path; 


00: original:{BO,B1,B2,B3} 


01:{B3,B2,B1,B0} 10:{B2,B3,B0,B1} 
11:{B1,B0,B3,B2} 


REV_IN_ENDIAN_ : UV or U or V data Endian adjust for rev 
UV input path ;when read data: 


00: original:{BO,B1,B2,B3} 


01:{B3,B2,B1,B0} 10:{B2,B3,B0,B1} 
11:{B1,B0,B3,B2 


REV_IN_ENDIAN_ | [1:0] Y data Endian adjust for rev input 
Y path ;when read data: 


00: original:{BO,B1,B2,B3} 


01:{B3,B2,B1,B0} 
10:{B2,B3,B0,B1}11:{B1,B0,B3,B2} 


8.2.5.28 AMBA_STS 


0x00000070 AHB master and AXI mater status(0x00000000) AMBA_STS 
Ra Ga a Gala Ga Ga a GG 


£o T 


GA 


Es á 
Rocenved DCA | RCH | wc | CA CA CA RCH 
M_ | vDo | Hv | m2 | mi | mo_ | vo 
ARB | B.S | DB_ | PAT | PAT | PAT | BS 
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m_ | Top [sto [Hs | Hs | HS | Ts sts |Y 
MO P TOP | Top | Top 
DE 


AHB master and AXI mater status 


Field Name Type ta Reset Description 
Value 


ee 


CAMO_PATH_VDB 1: busy; O:idle 
_BUSY 


CAM2_PATH_VDB 1: busy; O:idle 
_BUSY 


CAM1_PATH_VDB 1: busy; O:idle 
_BUSY 


Gc E 


DCAM_ARBIT_M RW Enhance the priority of path1's burst, 
ODE set 1 when scaling ratio is bigger than 
2, otherwise set 0 is advisable 
RCH_VDB_STOP ee |i Stop the write channel of AXI 
WCH_VDB_STOP aN a fma foo | Stop the read channel of AXI 


CAM2_PATH_STO | [5] RW NA Stop camera path 2 
P 
CAM1_PATH_STO | [4] RW NA Stop camera path 1 
P 
P 


E E E 
e e e 
A I od I ca 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2630 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM SC7731E Device Specification 


8.2.5.29 FRM_ADDR_7 
0x00000074 FRM_ADDR_7(0x00000000) FRM_ADDR_7 


FRM_ADDR_7 


Fea ee eC a 


Type frw 


mi M 


FRM_ADDR_7 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


FRM_ADDR_7 (31: 3] PW [Ne NOD review mode y data address 
aa (a 


8.2.5.30 FRM_ADDR_8 


0x00000078 FRM_ADDR_8(0x00000000) FRM_ADDR_8 
Fa F(a i Fi eal a Le ae 


FRM_ADDR_8 


Type frw 


pe | hiis 


FRM_ADDR_8 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


FRM_ADDR_8 [31:3] Lae e review mode uv or u data address 
CN S R, 


8.2.5.31 FRM_ADDR_9 


0x0000007C FRM_ADDR_9(0x00000000) FRM_ADDR_9 
bA fC a a 


FRM_ADDR_9 


Type frw 


e in 


AE Po 


FRM_ADDR_9 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


FRM_ADDR_9 [31:3] W ae review mode v data address 
E E E a 


8.2.5.32 FRM_ADDR_10 


0x00000080 FRM_ADDR_10(0x00000000) FRM_ADDR_10 
Fea eli all oF ceca ed 


FRM_ADDR_10 


Type frw 


Be [a i (ee Fal La a 
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Erle Co 


FRM_ADDR_10 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a N N E E 


8.2.5.33 FRM_ADDR_11 


0x00000084 FRM_ADDR_11(0x00000000) FRM_ADDR_11 
E a a eee 


FRM_ADDR_11 


Type frw 


Fa a a (ead | Fa 


FRM_ADDR_11 Reserved 


Lal es eee 


FRM_ADDR_11 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


SEUR GEAR 
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8.2.5.34 FRM_ADDR_12 
0x00000088 FRM_ADDR_12(0x00000000) FRM_ADDR_12 


FRM_ADDR_12 


fa en 


Type frw 


mi — 


FRM_ADDR_12 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


FRM_ADDR 12 [31: 3] PW [Ne NOD PathO uv/pdaf address 
E Ll LO 


8.2.5.35 FRM_ADDR_13 


0x0000008C FRM_ADDR_13(0x00000000) FRM_ADDR_13 
Fal zl (ei Ka (eal a Lc Hee 


FRM_ADDR_13 


Type frw 


pe | = 


FRM_ADDR_13 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


FRM_ADDR_13 [31: 3] ae ae PathO v address 
a 


8.2.5.36 REV_BURST_IN_CFG 


0x00000098 REV_BURST_IN_CFG(0x00000000) REV_BURST_IN_CFG 
Fae a eal al ie ieee 


EA REV_BURST_ 
Reserved ST INPUT_MOD 


REV_BURST_ 
SUB_SAMPL | REV_BURST_SRC_SIZE_X 


REV_BURST_IN_CFG 


Field Name Type “i Reset Description 
Value 


a eE CN N E: 
on ee E E 


REV_BURST_INPU | [17:16] | RW NA Input data format of review burst in: 
T_MODE 
00:YUV422(2-plane) 
01:YUV420(2-plane) 
11:YUV420(3-plane) 


REV_BURST_SUB_ | [15] eee i 1:review subsample enable 
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a a ie a a 


REV_BURST_SUB_ | [14:13] | RW NA 00:1/2;01:1/4;10:1/8;11:1/16 
SAMPLE 


REV_BURST_SRC_ | [12:0] pee Width of camera path O source 
SIZE_X 


8.2.5.37  REV_BURST_IN_TRIM_START 


0x0000009C REV_BURST_IN_TRIM_START(OxOOFFOOFF) a pita TRIM STAR 


— iaa 


a 


REV_BURST_IN_TRIM_START 


Field Name Type ~ Reset Description 
Value 


ROD UE CEE 


REV_BURST_IN_T | [28:16] | RW Oxff Vertical start position of review burst 
RIM_START_Y in trimming 


ical oA (2 
REV_BURST_IN_T | [12:0] RW NA Oxff Horizontal start position of review 
RIM_START_X burst in trimming 
8.2.5.38 REV_BURST_IN_TRIM_SIZE 


0x000000A0 REV_BURST_IN_TRIM_SIZE(0x00000000) REV_BURST_IN_TRIM_SIZE 


fa a Cc a a ce a se 
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DR his 


Type RW 


feelers a eles 
—_— Ct REV_BURST_IN_TRIM_SIZE_X 

- E 

= Pe Pe PPP PPE PRS 


REV_BURST_IN_TRIM_SIZE 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Jia a E 


REV_BURST_IN_T | [28:16] | RW NA Height of review burst in trimming 
RIM_SIZE_Y 


2 A A 


REV_BURST_IN_T | [12:0] RW NA Width of review burst in trimming 
RIM_SIZE_X 


8.2.5.39 YUV_SHRINK_CFG 


0x000000B0 YUV_SHRINK_CFG(0x10F010EB) YUV_SHRINK_CFG 
Fa ce ee Fc Fa a a fe 
ee ee 


Type RW RW 


fea SHRINK_Y_DN_TH SHRINK_Y_UP_TH 
= 


YUV_SHRINK_CFG 
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Field Name Set/Cle Description 

ar 
SHRINK_UV_DN__ | [31:24] NA regular mode 2 uv down threshold 
TH 


SHRINK_UV_UP_T | [23: 16] regular mode 2 uv up threshold 
H 


SHRINK_Y_DN_TH | [15:8] regular mode 2 y down threshold 
SHRINK_Y_UP_TH | [7:0] regular mode 2 y up threshold 


8.2.5.40 YUV_EFFECT_CFG 


0x000000B4 YUV_EFFECT_CFG(0x00808080) YUV_EFFECT_CFG 
Fea a ee a eC ee a ae 


Reserved EFFECT_V_TH 


Type RW 


fee EFFECT_U_TH EFFECT_Y TH 
RW 


YUV_EFFECT_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ol all LA a 


EFFECT _V_TH (23: 16] V special effect constant 
EFFECT _U_TH [15: 8] U special effect constant 
EFFECT _Y TH [7: 0] Y special effect threshold 
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8.2.5.41 YUV_REGULAR_CFG 


Ge ce ed a ee 
ee 
Lae a E 


mme Oe ail 


YUV_REGULAR_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


dS 
SHRINK_C_RANGE | [27: 24] SHRINK_C_RANGE 
cd a E 


ermine C_OFFSE | [20:16] ore e SHRINK_C_OFFSET 


sa) a 
SHRINK_Y_RANGE | [11:8] ee ae ei SHRINK_Y_RANGE 
iL E e E 


SHRINK_Y_OFFSE | [4:0] SHRINK_Y_ OFFSET 
a 


8.2.5.42 CAM_PATHO_TRIM_START 


0x000000C0 CAM PATHO Trim Trimming start(0x00000000) CAM_PATHO_TRIM_START 
fee ea ae A ee 


“me airliner: 
= Ee 
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Fas ere a (eae 


ee ee 
iii C i 


CAM PATHO Trim Trimming start 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
SE A A S 
CAM_PATHO_TRI | [28:16] | RW NA Vertical trim Trimming start position of 
M_START_Y camera path 0 


SETA EL a E 
CAM_PATHO_TRI | [12:0] RW NA Horizontal trim Trimming start position 
M_START_X of camera path 0 


8.2.5.43 CAM_PATHO_TRIM_SIZE 


0x000000C4 CAM PATHO Trim Trimming size(0x00000000) CAM_PATHO_TRIM_SIZE 
fai cl ec il al a Gs ea ec i cal na A 


Reserved CAM_PATHO_TRIM_SIZE_Y 


Type RW 


eet fn fee eee vale alee Eee ee 
cs 0Ut” ee 


CAM PATHO Trim Trimming size 
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a Se Se A 
a) Ll N C E 


CAM_PATHO_TRI | [28:16] | RW NA Trim Trimming height of camera path 
M_SIZE_Y 0 


AE N A i 


CAM_PATHO_TRI | [12: 0] tk Trim Trimming width of camera path 0 
M_SIZE_X 


8.2.5.44 CAMO_PITCH 


0x000000C8 CAMO PITCH Enable and Value(0x00000000) CAMO_PITCH 
Gi fel al Felice lca El aad 


CA 
MO_ 
Reserved PITC 
HE 
B 
o O ġ OÑ 


Zz 
[a a en (cal ee ea ee 


Reserved CAMO_PITCH 


EE E 


CAMO PITCH Enable and Value 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a N a 


CAMO_PITCH_EB | [16] Ca ae ae path0 pitch enable 
Sela a E 


CAMO_PITCH [12: 0] RW NA pathO pitch value, for burst address 
alignment 
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8.2.5.45 CAM1_PITCH 


0x000000CC CAM1 PITCH Enable and Value(0x00000000) CAM1_PITCH 
i 


ee _ 


Se 


it a 


CAM 1 PITCH Enable and Value 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


2s) Ec i 
CAM1_PITCH_EB_ | [16] i ae path1 pitch enable 
il lll eS a 


CAM1_PITCH [12: 0] RW NA path1 pitch value, for burst address 
alignment 


8.2.5.46 CAM2_PITCH 


0x000000D0 CAM2 PITCH Enable and Value(0x00000000) CAM2_PITCH 
a e E ESREeee 


E- _ 


kam 
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EE E 


CAM2 PITCH Enable and Value 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E 
CAM2_PITCH_EB | [16] we path2 pitch enable 
E 


CAM2_PITCH [12: 0] RW NA path2 pitch value, for burst address 
alignment 


8.2.5.47 AXIM_DBG_STS 


0x000000D4 AXI Master debug status(0x00000000) AXIM_DBG_STS 
[ssl i lal A A 


AXIM_DBG_STS 


Type 


Mame Jan O i sss 


AXI Master debug status 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


AXIM_DBG_STS | [31:0] a AXI Master debug status 
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8.2.5.48 AXIM_AWQOS 


0x000000D8 AXI Master AWQOS1(0x00000461) AXIM_AWQOS 
Fae aa a a A A A 


Reserved 


Type 


mme o ial A 
iii E 


AXI Master AWQOS1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
ae a Ga A 
ae THRD [10: 8] RW threshold to switch awqos, 1~7 is 
available. Re-config is forbidden during 
operation!!! 
AWQOS_HIGH [7: 4] high value awqos. Re-config is 
forbidden during operation!!! 
AWQOS_LOW [3:0] RW NA 0x1 low value awqos. Re-config is 
forbidden during operation!!! 


8.2.5.49 AXIM_ARQOS 


0x000000DC AXI Master ARQOS(0x00000004) AXIM_ARQOS 
fs cell elec a A a 


Reserved 


Type 


ie Fea Ce FE a 
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Type RW 


AXI Master ARQOS 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ace UE T 
ARQOS_VALUE [3: 0] RW NA 0x4 configurable arqos value. Re-config is 
forbidden during operation!!! 


8.2.5.50 MIPI_CAP_CFG 
0x00000100 MIPI_CAP_CFG(0x00000000) MIPI_CAP_CFG 


Sa ic ic (nl A A A 


Reserved 


Type 


MIPI_YUV_T MIPI_DATA_ 
a: i | l 


= eo me 


MIPI_CAP_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


A A E 
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RAW_CROP_EB RW 1: Apply mipi_cap_start/end to pathO 
raw 
0: sensor output size to pathO raw 


MIPI_YUV_TYPE [8: 7] RW YUV sequence of sensor data: 
0:YOUOY1V1 
1:YOVOY1U0 
2:U0YOVOY1 
3:VOYOUO0Y1 


CAP_MIPI_MODE RW 1:capture multiple frame 
0: only capture one frame 
MIPI_HREF_SEL eee ee e 1:check hvalid; O:only check dvalid; 


MIPI_DATA_BITS | [4:3] RW NA Raw: 0, 1,2; YUV: 0, 1; 
00:8bits, 01:10bits, 10:12bits 


Sec LAPIS ac ON RE 


E 


RAWRGB_DATA __ NA 0:Packed; 1:half word per pixel 
MODE 


8.2.5.51 MIPICAP_FRM_CTRL 


0x00000104 MIPI_CAP_FRM_CTRL(0x00000000) MIPI_CAP_FRM_CTRL 
(a (es ee a 


MIPI 
Reserved MIPI_CAP_FRM_CNT 


im 


MIPI_CAP_F 
a xiii 
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MIPI_CAP_FRM_CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


al a 


MIPI_CAP_FRM_C | [22] WC NA If this bit is 1, the frame-counter will 
LR be "0" at the next frame start, and 
then this bit is self-cleared by HW. 


= _CAP_FRM_C | [21: 16] The counter is for the frames, which 
CAP issues to the next modules. 
cial Lai SLI (ES 


MIPI_CAP_FRM__ | [5: 4] RW 00:no deci, 01:1/2, 10:1/3, 11:1/4 
DECI 

MIPI_PRE_SKIP_C | [3:0] RW NA The frame counter to skip sensor's 
NT frames. 


8.2.5.52 MIPI_CAP_START 


0x00000108 MIPI_CAP_START(0x00000000) MIPI_CAP_START 
Es ll el a (2 eG i a 
a Oe 


Type 


DA K dig 


MIPI_CAP_START 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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AA a Lc A nc 


me _CAP_START | [28:16] ar | Start Y position N -1 


SE a 


MIPI_CAP_START | [12:0] pre Start X position N-1 
xX 


8.2.5.53 MIPI_CAP_END 


0x0000010C MIPI_CAP_END(0x00FF00FF) MIPI_CAP_END 
Fea ie a ea (a i le i a AA 


Reserved MIPI_CAP_END_Y 


MIPI_CAP_END 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Gn al Gl cl I EE 
Sc Lc Ul cA 


8.2.5.54 MIPI_CAP_IMG_DECI 


0x00000110 MIPI_CAP_IMG_DECI(0x00000000) MIPI_CAP_IMG_DECI 


Reserved 


Ge ea Cal ec Kil Kal ela 
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Type 


Bae ie ele i eee ee 


Bees MIPI_CAP_D | MIPI_CAP_D 
ECI_Y ECI_X 


MIPI_CAP_IMG_DECI 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


SAEN E e 


MIPI_CAP_DECI_Y | [3:2] RW NA Only for YUV: 
Y direction decimation factor 
O: Disable, 1: 1/2, 2: 1/4, 3: 1/8 


MIPI_CAP_DECI_X | [1: 0] RW NA For YUV: 
X direction decimation factor 
0: Disable, 1: 1/2, 2: 1/4, 3: 1/8 
For RAW RGB: 
Bit 0: 1: 1/2 bining for camera path; 
Bit 1: 1: 1/2 bining for ISP preview 
path. 


8.2.5.55 CAP_SENSOR_CTRL 


0x00000114 CAP_SENSOR_CTRL(0x00000000) CAP_SENSOR_CTRL 
ae AEAEE 


Reserved 


Type 


“PPEP eee eee ee ee ee 
Bra i fe lea ae Lia ea Ll a 
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E ae nal T 


(cea 


CAP_SENSOR_CTRL 


Field Name Type aE Reset Description 
Value 


a [31:7] ae A e Co 
E RST [6: 4] RW sensor reset for FPGA test, must not 
be reset by software 
cA NEA 
Kenai [2: 0] RW sensor power down for FPGA test, 
must not be reset by software 
8.2.5.56 IMAGE_CONTROL 


0x00000118 IMAGE_CONTROL(0x00000000) IMAGE_CONTROL 
E fe fi a (ea hed ea ee le 
n 


Type 


Reserved IMAGE_DT 


IMAGE_CONTROL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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Hel Ga La 


IMAGE_VC [17:16] | RW NA image virtual_channel to match. Re- 
config is forbidden during operation!!! 


jo ll E E 


IMAGE_DT [13: 8] RW NA image data_type to match, depend on 
sensor. Re-config is forbidden during 
operation!!! 


T TA A a 


IMAGE_MODE [1: 0] RW NA Re-config is forbidden during 
operation!!! 
00:no image data capture 
01: image data capture with data_type 
match 
10: image data capture with 
virtual_ channel match 


8.2.5.57 ROTATE_PATH_CFG 


0x00000120 ROTATE_PATH_CFG(0x00000000) ROTATE_PATH_CFG 
fee a ea es ee ee ee ee eee ee 


Reserved 


Type 


Kaa (ee a a a a 


ROT ROT 
Reserved eo pu ROT_MODE AP n 
ra 


Te | 


ROTATE_PATH_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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le E E 


ROT_UV_422 [4] RW NA 1: uv 422 half word mode 
0: uv 420 mode 


ROT_MODE [3: 2] pre 00:90, 01:270, 10:180, 11: horizontal 
mirror 


ROT_FORMAT ee le e 0: 8bit Y, 1: 16bit UV 
a llc Islan P< all 


8.2.5.58 ROTATE_SRC_WIDTH 


0x00000124 ROTATE_SRC_WIDTH(0x00000000) ROTATE_SRC_WIDTH 

a a et ee | re oe ee ey 
e 
PAR caa (a a a a A AA 


Reserved ROTATE_SRC_PITCH 


ROTATE_SRC_WIDTH 


Field Name Type Aaii Reset Description 
Value 


E N 


ROTATE_SRC_PIT | [12:0] pre Width of rotate source 
CH 


8.2.5.59 ROTATE_OFFSET_START 


0x00000128 ROTATE_OFFSET_START(0x00000000) ROTATE_OFFSET_START 
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EDARRA 


Reserved ROT_SRC_OFFSET_Y 


Reserved ROT_SRC_OFFSET_X 


ROTATE_OFFSET_START 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
CR E 


a SRC_OFFSET | [28:16] eo Start Y position in original image 


a NL 


ROT_SRC_OFFSET | [12:0] K Start X position in original image 
_X 


8.2.5.60 ROTATE_IMG_SIZE 


0x0000012C ROTATE_IMG_SIZE(0x00000000) ROTATE_IMG_SIZE 
Re lle ese ee le fered re eee ea 


Reserved ROT_HEIGHT 


Type 


iene | Reserved ROT_WIDTH 
ss E 
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ROTATE_IMG_SIZE 


Field Name Type i Reset Description 
Value 


i LO E 


ROT_HEIGHT [28: 16] a ar a Image height of source 
a 
ROT_WIDTH [12: 0] e a a Image width of source 


8.2.5.61 MIPI_ REDUNDANT 


0x00000130 MIPI redundant signal(0x00000000) MIPI_ REDUNDANT 
EEEE a Ka oc nl nc nd 


Reserved 


Type 


- g 7 


i eee 


MIPI redundant signal 


Field Name Type a Reset Description 
Value 


i DE 


e A a 
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8.2.5.62 PDAF_CAP_FRML_SIZE 
0x00000134 PDAF pixel counnter(0x00000000) PDAF_CAP_FRM_SIZE 


E ed le le le ie eee 
a 6h w—~—~—CCYC 


Type 


Name PDAF_CAP_FRM_SIZE 


PDAF pixel counnter 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


N CN i 


PDAF_CAP_FRM_ | [19:0] NA PDAF pixel counnter(word) in current 

SIZE frame, update value only when 
sensor_eof or frame_err or line_err 
asserts 


8.2.5.63 ISP_OUT_FRM_SIZE 


0x00000138 ISP output pixel counnter(0x00000000) ISP_OUT_FRM_SIZE 
k ee ee fee fe ce fre fre feel rele tee el eee) 


Reserved ISP_OUT_FRM_SIZE 


Type 


m] ooo 


Type 
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ISP output pixel counnter 


Field Name Type e Reset Description 
Value 


a a E 


a _OUT_FRM_SI | [23:4] pee ISP out pixel counter in current frame 


E 


8.2.5.64 MIPI_CAP_WIDTH_SIZE 


0x0000013C MIPI_CAP_WIDTH_SIZE(0x00000000) MIPI_CAP_WIDTH_SIZE 

aR a a ala al al idl al a a 
i AE 
a al a al al lala al aL 


MIPI_CAP_WIDTH_SIZE 


MIPI_CAP_WIDTH_SIZE 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
MIPI_CAP_WIDTH | [31: 0] NA [31:16]: pixel count of each line when 
_SIZE raw sensor 
[15:0]: idi_word_cnt 


8.2.5.65 MIPI_CAP_HEIGHT_SIZE 


0x00000140 MIPI_CAP_HEIGHT_SIZE(0x00000000) MIPI_CAP_HEIGHT_SIZE 


Fi i a Cl lel el ee Kea el el nl Pl 
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[sal o 


Type 


nme ee 


MIPI_CAP_HEIGHT_SIZE 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E N a 


MIPI_CAP_HEIGH | [12: 0] NA height cnt in one frame, update value 
T_SIZE only when sensor_eof or frame_err or 
line_err asserts 


8.2.5.66 SPARE_REG_EN 


0x00000144 SPARE_REG_EN(0x00000000) SPARE_REG_EN 
Fa es tl al lc etc a Cl Lon 


Reserved 


Type 


EE E E E E E 


< i 


RW RW 


SPARE_REG_EN 
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Field Name Type ie Reset Description 
Value 


ED E C cd 


AXIM_SPARE_REG | [1] RW enable the registers in ACLK domain 
_EN 

DCAM_SPARE_RE RW NA enable the registers in clk_dcam 
G_EN domain 


8.2.5.67 AXIM_SPARE_REG 


0x00000148 AXIM_SPARE_REG(0x00000000) AXIM_SPARE_REG 
eee ee ee A A 


AXIM_SPARE_REG 


Type 


eel al [8 i lea Fa) ad ie [a 


AXIM_SPARE_REG 


AXIM_SPARE_REG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


AXIM_SPARE_REG | [31: 0] E ae spare registers in ACLK domain 


8.2.5.68 DCAM_SPARE_REG 


0x0000014C DCAM_SPARE_REG(0x00000000) DCAM_SPARE_REG 


Esa el eles cl La see 
ciel il E 
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ENARREREPEAAEAEREe E 


DCAM_SPARE_REG 


DCAM_SPARE_REG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
DCAM_SPARE_RE | [31:0] ee spare registers in clk_dcam domain 
G 


8.2.5.69 IP_REVISION 


0x00000180 IP_REVISION(0x00000600) IP_REVISION 
pe es | ee ee 


Reserved 


Type 


E ETE 


IP_REVISION 


IP_REVISION 


Field Name Type e Reset Description 
Value 


oo [31: 16] E C 


pee [15: 0] 0x600 ip revision 
[15:8]: major version number 
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8.2.5.70 MMU_EN 
0x00000200 mmu enable(0x00003012) 


i ea lc Lc hea ea ea ic a Fae A 


Reserved 


Type 


- Reserved Reserved 


mmu enable 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


EIE E E 
mmu_wr_rotatio | [13] RW NA 0x1 Mm u write channel rotation 
n_en enable,when it is enable,then the 
mmu can adopt the mst rotation cmd 
mmu_rd_rotation | [12] RW NA Mmu read channel rotation 
_en enable,when it is enable,then the 
mmu can adopt the mst rotation cmd 


a 


pna By ee ov 
r 


on 


mmu_vaor_bypas | [4] RW NA 0x1 mmu_vaor_bypass_en==1, vaor 
s_en happened,the system will bypass this 
command, not record the addr and 
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generate interrupt. 
mmu_vaor_bypass_en==0, vaor 
happened,the system will send a 
default addr, record the addr and 
generate interrupt. 


reserved [3] NA to enable rotation mode in mmu 
address mapping 


ac Nc E O 


mmu ica en [1] RW mmu hardware clock gate enable 
1: clock is always on 
0: clock gate for power saving 
e Ll ~ 2 


8.2.5.71 MMU_UPDATE 


0x00000204 Update(0x00000000) MMU_UPDATE 
faa a ea a a Te A AA 


Reserved 


Type 


Fai cal a) Ele Fe la ee a 


mm 
Reserved u_cl 


[ae 


Update 


Field Name Type i Reset Description 
Value 


ees a E 


pulse 
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8.2.5.72 MMU_MIN_VPN 
0x00000208 mmu minimum vpn(0x00000000) MMU_MIN_VPN 


Reserved mmu_min_vpn 


Fae lace ie a A 


Type RW 


EC (lec (Se (a 


mmu_min_vpn 


mmu minimum vpn 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ee E 


8.2.5.73  MMU_VPN_RANGE 
0x0000020C VPN max offset range(OxOOOOFFFF) MMU_VPN_RANGE 


ee lc Ea (Fl Ca ia aa 


Reserved 


Type 


(sea (cl 


VPN max offset range 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


il aE 


mmu_range_vpn_ | [15:0] RW NA Oxffff the max offset range of vpn. The vpn 
offset must be in this range, 
otherwise, out of range interrupt will 
happen,The max support space is 
256M 


8.2.5.74 MMU_PT_ADDR 
0x00000210 mmu pagetable addr(0x00000000) MMU_PT_ADDR 


E a i a ee ce 


Reserved mmu_base_ppn 


eee RE 


mmu pagetable addr 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ied N E, 


mmu_base_ppn [19: 0] RW NA the ppn of pagetable location base 
addr in DDR, the pagetable must be in 
aligned with 4k in DDR 


8.2.5.75 MMU_DEFAULT_PAGE 


0x00000214 default ppn(0x00000000) MMU_DEFAULT_PAGE 
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Reserved mmu_default_ppn 


Type RW 


mmu_default_ppn 


Fi ee ie Pl AAA A 
Type frw 


default ppn 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ci 


mmu_default_pp | [19:0] RW NA the default physical address, when 

n mmu interrupt happen, this address 
will be sent the corresponding AXI 
command channel 


8.2.5.76 MMU_VAOR_ADDR_RD 
0x00000218 first out of range vpn(0x00000000) MMU_VAOR_ADDR_RD 


fs cl ce ei lL) hea Cina el Li fn 


Reserved mmu_vpn_vaor_rd 


Type 


Fae es ea fa a a ae 


mmu_vpn_vaor_rd 


first out of range vpn 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


al aE i E 


= eo Oe 
d 


8.2.5.77 MMU_VAOR_ADDR_WR 
0x0000021C first out of range vpn(0x00000000) MMU_VAOR_ADDR_WR 


(esa le le i ed 


Reserved mmu_vpn_vaor_wr 


Type 


EEEE a ea a 


mmu_vpn_vaor_wr 


first out of range vpn 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a 


. i Cd “ O e 
wr 


8.2.5.78 MMU_INV_ADDR_RD 
0x00000220 MMU_INV_ADDR_RD(0x00000000) MMU_INV_ADDR_RD 


(saa ee le el cea Le 


Reserved mmu_vpn_inv_rd 


Type 
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mmu_vpn_inv_rd 


MMU_INV_ADDR_RD 


Field Name Type Sa Reset Description 
Value 


la E E" 


8.2.5.79 MMU_INV_ADDR_WR 


0x00000224 MMU_INV_ADDR_WR(0x00000000) MMU_INV_ADDR_WR 
fe a TA el aed 
t= aesi‘( al 


Type 


[ea i ee (al eG a 


mmu_vpn_inv_wr 


MMU_INV_ADDR_WR 


Field Name Type aia Reset Description 
Value 


R E E 
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8.2.5.80 MMU_UNS_ADDR_RD 
0x00000228 MMU_UNS_ADDR_RD(0x00000000) MMU_UNS_ADDR_RD 


Reserved mmu_vpn_uns_rd 


eam FS ee ee Ci a A 
Type 


ea a ae a al A 


mmu_vpn_uns_rd 


MMU_UNS_ADDR_RD 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


eo ae 


8.2.5.81 MMU_UNS_ADDR_WR 


0x0000022C MMU_UNS_ADDR_WR(0x00000000) MMU_UNS_ADDR_WR 
Fa Fc ll Lgl eee Me ee 


Reserved mmu_vpn_uns_wr 


Type 


[a le [El dl Fa a a 


mmu_vpn_uns_wr 


el EEEE 


MMU_UNS_ADDR_WR 
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Field Name Type ie Reset Description 
Value 


Gen cS E 


n eo Ne 
r 


8.2.5.82 MMU_MISS_CNT 
0x00000230 mmu miss statistics(0x00000000) MMU_MISS_CNT 


Fa A aa 


mmu_miss_cnt_wr 


Type 


[Ea |i, ~, <Q 


mmu miss statistics 


Field Name Type Set/Cle | Reset Description 
ar 
Value 

mmu_miss_cnt_w | [31:16] NA cleared by mmu_miss_cnt_clr, will 
r keep on 16'hffff, when the num of 

miss is bigger than 16'hffff, 
mmu_miss_cnt_r | [15:0] NA cleared by mmu_miss_cnt_clr , will 
d keep on 16'hffff, when the num of 

miss is bigger than 16'hffff, 


8.2.5.83 MMU_PT_UPDATE_QOS 


0x00000234 pagetable update qos(0x00000007) MMU_PT_UPDATE_QOS 


Reserved 


eiee e ae 
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Type 


km as a ae ee 


Type RW 


pagetable update qos 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ch A a a 
mmu_pt_update_ | [3:0] RW NA 0x7 the qos used for the mmu read ddr to 
qos update the pagetable , 


8.2.5.84 MMU_VERSION 


0x00000238 MMU VERSION(0x00000100) MMU_VERSION 
el ee a ee el ee ee 


Reserved 


Type 


Ss (ea a a a ea 


mmu_version 


MMU VERSION 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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[15: 0] le | 0x100 This register indicates the version of 
this IP 


8.2.5.85 MMU_MIN_PPN1 
0x0000023C mmu mini ppn1(0x00000000) MMU_MIN_PPN1 


eal ca el cc Lec ea Ui oa Fle 


Reserved 


Type 


k '" ££ i$wAY | 


mmu mini ppn1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ee 


8.2.5.86 MMU_PPN_RANGE1 
0x00000240 PPN range1(0xO0000FFF) MMU_PPN_RANGE1 


fee fe fee ele le feed epee el 


Reserved 


Type 


fsa cl el Le 2) Ga sa a 
ee diii 
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PPN range1 


Field Name Type a Reset Description 
Value 


A 


mmu hie ppn | [11:0] RW Oxfff the max offset of ppn. The ppn offset 
must be in this range, otherwise, out 
of range interrupt will happen 
iSharkL2:[12:0], SharkL2:[11:0] 


8.2.5.87 MMU_MIN_PPN2 


0x00000244 mmu mini ppn2(0x00000000) 


fai (cel a a TAAA 


Reserved 


Type 


2 eee 


mmu mini ppn2 


Field Name Type ia Reset Description 
Value 


hn S 
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8.2.5.88 MMU_PPN_RANGE2 
0x00000248 PPN range2(0x00000FFF) MMU_PPN_RANGE2 


Reserved 


ees eee ee fe eel) Peel alien eet eee leaps) 
Type 


mme ee 
ae PR i 


PPN range2 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


C E 


mmu_range_ppn | [11:0] RW NA Oxfff the max offset of ppn. The ppn offset 
2 must be in this range, otherwise, out 
of range interrupt will happen 


8.2.5.89 MMU_VPN_PAOR_RD 
0x0000024C MMU_PAOR_VPN_ADDR_RD(0x00000000) MMU_VPN_PAOR_RD 


EA EE 


Reserved mmu_vpn_paor_rd 


Type 


KR Es al i ee ait al A 


mmu_vpn_paor_rd 


MMU_PAOR_VPN_ADDR_RD 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


i a 


i eo — 
d 


8.2.5.90 MMU_VPN_PAOR_WR 


0x00000250 MMU_PAOR_VPN_ADDR_WR(0x00000000) MMU_VPN_PAOR_WR 
sa le l(c i Ca a i a 


Reserved mmu_vpn_paor_wr 


eee mee O 


MMU_PAOR_VPN_ADDR_WR 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ia A E 


: i rrr 4 “ i k e 
wr 


8.2.5.91 MMU_PPN_PAOR_RD 


0x00000254 MMU_PAOR_PPN_ADDR_RD(0x00000000) MMU_PPN_PAOR_RD 
a sl a el A A | 


Reserved 
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Fas rl eal el ee aa 


ee] — pao 


MMU_PAOR_PPN_ADDR_RD 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E 


i PEE ATE 
d 


8.2.5.9? MMU_PPN_PAOR_WR 


0x00000258 MMU_PAOR_PPN_ADDR_WR(0x00000000) MMU_PPN_PAOR_WR 
Ba Le a a E AA 


Reserved 


Type 


"me EE O 


MMU_PAOR_PPN_ADDR_WR 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E 
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f i err | “ i k “ 
wr 


8.2.5.93 MMU_REG_AU MANAGE 
0x0000025C mmu register authority manage(0x00000000) MMU_REG_AU_MANAGE 


Resa et el ee a epee eee 


Reserved 


Type 


“l — 


cole 


mmu register authority manage 


Field Name Type ies Reset Description 
Value 


= Sle E 


pe write mannual, read auto 
control the authority of all mmu 
register , except MMU_UPDATE, which 
can be write 
0: unsercure APB can WR those regs, 
1:unsercure APB cannot WR those regs 


8.2.6 Application Notes 


8.2.6.1 Typical Scenarios 
1. 30fps 1080p preview, 30fps 1080p recording, 30fps 8M full capture without zoom 
Preview and recording share the very same path1, capture use path2. 
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Figure 8-17 Data flow of preview, recoding and capture without zoom 


33.3ms—><—33.3ms 


<—33.3ms 


33.3ms— Pd —33.3ms—>—33.3ms 


aren Swe 


preview+recording 
Path?2: 


Figure 8-18 Frame level timing of preview, recoding and capture without zoom 


2. 30fps 1080p preview, 30fps 1080p recording, 10fps 8M full capture with zoom 
Preview and recording share the very same path1, capture use pathO and path2. 


Due to limitation of instant bandwidth, capture has to be divided into two steps, as Figure 
illustrates. 


—_— 


hO:captt 
path2: capture (zoom) 
picture 


(a) First step 
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me p €c Q 


( 


E pathO: capture (trim) 2 l 
om a 


(b) Second step 


Figure 8-19 Data flow of preview, recoding and capture with zoom 


<—33.3ms—><—33.3ms— > —33.3ms—>4—33.3ms—> 4 —33.3ms— >i —33.3ms—P} 


preview+recording 


' i | j 

Patho: | | | 1 i 

| J ne? | 4rame3 | ir me5 i Fri 1€0 | 

capture (trim) Framel eS rame2 | Frame: | Frame4 Frame: Frameé | 


> 


< <100ms 


Path2: 
capture (zoom) 


<—__—— <100ms——> 


Figure 8-20 Frame level timing of preview, recoding and capture with zoom 


8.2.6.2 Camera capture path 
Typical alignment requirement: 


PathO does not have des_zise configuration, it’s calculated by trim_size and decimation ratio in 
pathO. For output YUV data used by path2 in review mode, it should be 8 pixel align, otherwise it 
should be 4 pixel align. 


Path1 and path2 have a scaler, respectively. Scaler’s input size is calculated by trim_size and 
decimation ratio, it should be 4 pixel align. Scaler’s output size is as same as des_size 
configuration in path, it should be 4 pixel align. Also, trim_start has a requirement of 2-pixel align. 


In review mode, the input width must be 8 pixel align. 
In vertical, the input size and the output size and the in-progress size of all paths must be even. 


Software operation suggestion: 


YUV data format capture: 

1. Configure sensor via 12C, 

2. Enable DCAM module and clear interrupt and set relative interrupt mask. 

3. Configure DCAM global control register and APB master register. Include DCAM_CFG, 


CAM_CONTROL. And if enable a path, need configure CAM_SRC_SIZE, APB frame address register 
and CAM_DST_SIZE if enable scaling for the path which you chose. 
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4. If enable scale&trimming in YUV capture mode. Scaling coefficient table 1 or table2 is needed. 
5. Filled in relative cap registers. Set shadow register, force copy at first time, and then auto copy 
after path_sof is suggested. 

6. Set cap_eb to start capture. 

7. Wait CAM_TX_DONE interrupt. 


Data store method: 
Camera path 0: 


Frm_addr_0 | BO,B1,B2,B3 
B4,B5,B5,B7 


Sensor 


U0,V0,U1,V1 
U2,V2,U3,V3 


YUYV FROM ISP 


Figure 8-21 data store scheme of normal mode(a) 


Camera path: 


YO,Y1,Y2,Y3 
Frm |addr_1] Y4,¥5,Y5,Y7 


Frm |addr_2 U0,V0,U1,V1 
U2,V2,U3,V3 


/ 
U0,U1,U2,U3 


V0,V1,V2,V3 


Sensor 


YUYV FROM ISP 


Frm_addr_3 


Figure 8-22 data store scheme of normal mode(b) 


Camera path 2: 


YO,Y1,Y2,Y3 
Frm |addr_4] Y4,Y5,Y5,Y7 


Frm |addr_5 U0,V0,U1,V1 
U2,V2,U3,V3 


/ 
U0,U1,U2,U3 


Sensor 


YUYV FROM ISP ee 
YUV FROM Memory 
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Figure 8-23 data store scheme of normal mode(c) 


8.2.6.3 Image review resizing path 
Software operation suggestion: 

Only path2 support review mode. 
Normal mode: 


1. Enable DCAM module and clear interrupt and set relative interrupt mask. 


2. Configure DCAM global control register. Include DCAM_CFG, CAM_CFG, CAM_SRC_ SIZE, 
CAM_DST_SIZE and APB frame address registers, 


3. If enable scaling module. Fill in scaling coefficient table 2. Shadow register, auto copy is 
suggested. 

4. Set review start. 

5. Wait CAM_TX_DONE interrupt. 


Data store method: 

Normal review mode: 

Input data: YUV422/YUV420; 
Output data:YUV422/YUV420; 


Frm_addr_7| Y0,Y1,Y2,¥3 Path2 


Frm_addr_4] Y0,Y1,Y2,Y3 
Y4,Y5,Y5,Y7 SCALER Y4,Y5,Y5,Y7 


Frm_addr_8 UDA AXI master Frm laddr 5 


U0, V0,U1,V1 
U2,V2,U3, V3 


U2,V2,U3,V3 


Figure 8-24 data store scheme of review mode (a) 
Input data: YUV420(3 Frame) ; 
Output data YUV. (with Scaling enable) 


In YUV 3 frame, the input horizontal size must be multiple of 8. 


Path2 
Y0,Y1,Y2,Y3 
eee eee Frm_addr_4] Y0,Y1,Y2,Y3 
Y4,Y5,Y5,Y7 SCALER YAYS-YS.Y7 


Frm_addr_8 
U0,U1,U2,U3 


U4,U5,U6,U7 
oes AXI master 
Frm|_addr_5| U0,V0,U1,V1 
Frm_addr_9 


V0,V1,V2,V3 U2,V2,U3,V3 


Frm_addr_7 


V4,V5,V6,V7 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2679 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM 


Figure 8-25 data store scheme of review mode (b) 


SC7731E Device Specification 


Note: For review input data mode is YUV420, DCAM will read UV twice, which is controlled by 
hardware. Thus the bandwidth will increase lightly. 


8.2.6.4 Frame address mapping 


Table 8-3 Frame address mapping 


addre reg cam0 path cam1 path cam2 path cam1 path cam2 path rotate path 
name 
(capture) (capture) (capture) (review) (review) 
frm_addrO Capture 
output : 
Raw; 
YUV420-Y 
frm_addr1 Destination Destination 
Y Y 
frm_addr2 Destination Destination 
UV/U(3 UV/U(3 
plane) plane) 
frm_addr3 Destination Destination 
V V 
(3 plane) (3 plane) 
frm_addr4 Destination Destination 
Y Y 
frm_addr5 Destination Destination 
UV/U(3 UV/U(3 
plane) plane) 
frm_addr6 Destination Destination 
V V 
(3 plane) (3 plane) 
frm_addr7 Source Y 
frm_addr8 Source 
UV/U 
(3 plane) 
frm_addr9 Source V 
(3 plane) 
frm_addr10 Source 
frm_addr11 Destination 
frm_addri2 | Capture 
output : 
PDAF 
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YUV420-UV 


frm_addr13 | Capture 
output : 


YUV420-V 
(3 plane) 


8.2.6.5 Rotation path 


Software operation suggestion: 


‘Le Set ROT_EB = 1, set ROT_MODE. 

2. Y data first. Set ROT_FORMAT=0, UV_422 MODE=0, set frame address for source and 
destination Y data, set ROTATE _SRC_WIDTH, ROTATE_OFFSET_START, ROTATE_IMG_SIZE. 
3. Start rotate. 

4. After Y ROT_DONE, set ROT_FORMAT=1, set frame address for source and destination for 


UV data, set UV_422 MODE depends on the format, set ROTATE_SRC_WIDTH, 
ROTATE_OFFSET_START, ROTATE_IMG_SIZE as half of the each value when Y data. 


5. Start rotate again. 
6. After UV ROT_DONE, set ROT_EB =0 to disable rotation path. 
AX\|_wr_addr 
(frm_addr1 1) Mem_rd_addr 
< > 
AX\|_wr_data Mem_rd_data 
a 4 
AXI ROT MEM 
AXI_rd_addr 
la (frm_addr10) Mem_wr_addr > 
AXI_rd_data Mem_wr_data R 


Figure 8-26 Diagram of Rotation 
8.2.6.6 DCAM Shadow Registers 


Table 88.2-4 Shadow Mode Control Registers 


Shadow source Shadow signals 


CAP “AUTO COPY MIPI_CAP_ST _X, MIPI CAP END X, MIPI CAP ST_Y, 
MIPI_CAP_END_Y, MIPI_ CAP DECI X, MIPI CAP DECI Y, 
CAP_FRC_COPY RAWRGB DATA MODE, RAW. CROP EB 


MMU_MIN_VPN, MMU_RANGE_VPN, MMU_BASE_PPN, 
MMU_DEFAULT_PPN, MMU_PT_UPDATE_QOS, MMU_MIN_PPN1, 
MMU_RANGE_PPN1, MMU_MIN_PPN2, MMU_RANGE_PPN2 


CAMO_AUTO_COPY CAMO. FRAME. SKIP, CAMO. PITCH_EB, CAMO_PITCH, 
CAMO_ROT MODE, CAMO ODATA MODE, CAMO. DECY Y EB, 

CAM0_FRC_COPY CAMO_DECI Y, CAM0_DECI X_EB, CAMO. DECI X, 

CAM PATHO SRC SIZE Y, CAM PATHO SRC SIZE X, 

CAM PATHO TRIM START Y, CAM PATHO TRIM START X, 

CAM_PATHO TRIM SIZE _Y,CAM PATHO. TRIM. SIZE X, 
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FRM_ADDRO, FRM_ADDR12, FRM_ADDR13 


CAM0_FRC_COPY CAM_PATHO_EB, PATHO_PDAF_OUT_EB, PATHO_RAW_OUT_EB 


CAM1._ AUTO COPY CAM1._ REGULAR_MODE, CAM1_ FRAME. SKIP, 
CAM1_SC_BYPASS, CAM1._SC_Y_VER RAP, 
CAM1_FRC_COPY CAM1_SC_UV_VER TAP, CAM1 ROT MODE, 
CAM1_ODATA_MODE, CAM1 DECY Y EB, CAM1_DECL Y, 
CAM1_DECI_X_EB, CAM1_ DECI X, CAM_PATH1_SRC_SIZE Y, 
CAM PATH1 SRC SIZE X, CAM_PATH1 DES SIZE Y, 
CAM PATH1 DES SIZE X CAM PATH1 TRIM START _Y, 
CAM_PATH1_TRIM START X, CAM PATH1 TRIM SIZE Y, 
CAM_PATH1_TRIM_SIZE_X, FRM _ADDR1, FRM_ADDR2, 
FRM_ADDR3, CAM1 PITCH EB, CAM1_ PITCH, 


CAM1_FRC_COPY CAM_PATH1_EB 


CAM2_AUTO_COPY CAM2_REGULAR_MODE, CAM2_FRAME_ SKIP, 
CAM2_SC_BYPASS, CAM2 SC_Y_VER RAP, 

CAM2_FRC_COPY CAM2_SC_UV_VER TAP, CAM2 ROT. MODE, 

CAM2 ODATA MODE, CAM2 DECY Y EB, CAM2 DECI Y, 

CAM2 DECI_X_ EB, CAM2_DECI_X, CAM_PATH2_SRC_SIZE Y, 

CAM PATH2 SRC SIZE X, CAM PATH2 DES SIZE Y, 

CAM PATH2 DES SIZE X CAM PATH2 TRIM START Y, 

CAM _PATH2 TRIM START X,CAM PATH2 TRIM SIZE Y, 

CAM_PATH2 TRIM SIZE_X, FRM ADDR4, FRM_ADDRS, 

FRM_ADDR6, CAM2_PITCH EB, CAM2 PITCH, 


CAM2_FRC_COPY CAM_PATH2_EB 


CAM1_COEF_AUTO_COPY | Path1 scaler coefficients 
CAM1_COEF_FRC_COPY 


CAM2_ COEF _AUTO_ COPY | Path2 scaler coefficients 
CAM2_COEF_FRC_COPY 


axan 1 LULU UU UU FLUE UU UU U 


Force_copy 
APB contig Valuel Value2 
value ! 
Internal value Value1 1 Value2 
cap_sof/path0_sof 
/path1_sof/path2_sof 
Auto_copy 
APB contig Valuel 4 Value2 
value 
Internal value Valuel x Value2 


Figure 8-27 Illustration of force copy and auto copy 
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8.3 JPG 
8.3.1 Overview 


This module implements JPEG image encoding and decoding module. The detail design 
information is presented below. 


8.3.2 Features 


> Support JPEG decoding, compliant with JPEG baseline profile, support YUV444, YUV422, 
YUV420, YUV411, YUV422R, YUV411R and YUV400 format, up to 64Mpixel, support YUV422 and 
YUV420 output; 


> Support JPEG encoding, compliant with JPEG baseline profile, support YUV422 and 
YUV420 format, quality is adjustable, up to 64M pixel; 

> Support the ping-pong buffer for bit stream and YUV data; 

> Support slice level codec switch for JPEG; 

> Support YUV 2-palne and YUV 3-plane; 

> Support rotation, mirror and flip when encoding; 

8.3.3 Function Description 


The JPG’s module diagram is shown in below. 


VBUF 
JPG 162X32 
AXI Domain JPG Domain 
DBUFO 
AXI Rea A S <> BSM e ViCWLD sem 21GKPH BE | 
216X24 BE 
Arbiter 
AXI Writ NS 
rl 
quan Save e <> MBO | 192X168 H DCT/DCT 
192X16 9 
SS 0 vA TBUFO/1 
APB Bus sienna 64X32 32X20 
384X32 


Figure 8-28 JPG Module Diagram 


As above diagram, the JPG includes an AXI fetch, an AXI save, a BSM, a VLD, a VLC, a 
DCT, an IDCT and a MBIO. 


8.3.3.1 JPEG Encoding 
The JPEG encoding is shown in below figure. 


; Entropy Compressed 
pi FDCT m  Quantizer +> Encoding e Data 
[Source Data i i 
Table Table 


Figure 8-29 JPEG Encoding 


In the encoding process the input component’s samples are grouped into 8 x 8 blocks, and each 
block is transformed by the forward DCT (FDCT) into a set of 64 values referred to as DCT 
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coefficients. One of these values is referred to as the DC coefficient and the other 63 as the AC 
coefficients. 


Each of the 64 coefficients is then quantized using one of 64 corresponding values from a 
quantization table. No default values for quantization tables are specified in this Specification; 
applications may specify values which customize picture quality for their particular image 
characteristics, display devices, and viewing conditions. 


After quantization, the DC coefficient and the 63 AC coefficients are prepared for entropy 
encoding. The previous quantized DC coefficient is used to predict the current quantized DC 
coefficient, and the difference is encoded. The 63 quantized AC coefficients undergo no such 
differential encoding, but are converted into a one-dimensional zig-zag sequence, as shown in 
below. 


DC AC01 AC07 
DCj-1 DCi 
ss Blocki-1 | Blocki eae 
DIFF = DCi - DCi-1 
5 A i AC77 
Differential DC Encoding AGIO Zig-Zag order 


Figure 8-30 DC and AC Coefficient 


The quantized coefficients are then passed to an entropy encoding procedure which compresses 
the data further. One of two entropy coding procedures can be used. If Huffman encoding is 
used, Huffman table specifications must be provided to the encoder. If arithmetic encoding is 
used, arithmetic coding conditioning table specifications may be provided, otherwise the default 
conditioning table specifications shall be used. 


The encoding data path is shown in below. 


VBUF 
162X32 
_AX| Read St) el hl am bh we 
SF DBUFO 
ut 216X24 BE 
Arbiter DBUFT 
AXI Write o A 216X24 BE 
a DCT 


Save e al MBIO \ f 
MBUF_0 ee 


384X32 64X32 
MBUF1 


384X32 


Figure 8-31 Encoding Path 
When encoding, the active sub-module is MBIO, DCT and VLC, they are work in pipeline 


mode. 
mpio | MBUFO(W) | MBUFT(W) MBUFO(W) MBUF1(W) MBUFO(W) 
MBUFO(R) MBUF1(R) MBUFO(R) | MBUF1(R) 
DCT 
DBUFO(W) DBUF1(W) DBUFO(W) DBUF1(W) 
VLC DBUFO(R) DBUF1(R) DBUFO(R) 
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Figure 8-32 Encoding Pipeline 


The encoding is started by SW, then HW enters pipeline mode, every macro step completes a 
MB encoding. As above, the MBIO, DCT and VLC are work at same time except head and tail, so 


it will be 


8.3.3.2 


good performance. 


JPEG Decoding 


The JPEG decoding is shown in below figure. 


Compressed Entropy ; 
Data al Decoding m Dequantizer |} IDCT a RES 
i i 
y y | 
Table Table 
Figure 8-33 JPEG Decoding 


The decoding is inversed procedure of encoding. 


VBUF 
162X32 
ee Y DBUFO 
AXI Read), Fetch e > BSM > VLD E 216X24 BE 
[ea 216X24 BE 
Arbiter 
AXI Writ ERTE 
ri 
AE sae Me a MBIO pa HeXIS @— DCT 
192X16 
poa 
384X32 
MBUF1 64X32 
384X32 


The encoding data path is shown in below. 


Figure 8-34 Decoding Path 
When decoding, the active sub-module is VLD, IDCT and MBIO, they are work in pipeline mode. 


VLD DBUFO(W) DBUF1(W) DBUFO(W) DBUF1(W) DBUFO(W) 
DBUFO(R) DBUF1(R) DBUFO(R) DBUF1(R) 
IDCT 
PBUFO(W) PBUF1(W) PBUFO(W) PBUF1(W) 
PBUFO(R) PBUF1(R) PBUFO(R) 
MBUFO(W) MBUF1(W) MBUFO(W) 
MBIO | i i H 
MBUFO(R) MBUF1(R) 


Figure 8-35 Decoding Pipeline 


The decoding is started by SW, then HW enters pipeline mode, every macro step completes a 
MB decoding. As above, the VLD, IDCT and MBIO are work at same time except head and tail, 


so it will 


8.3.3.3 


V.0.1 


be good performance. 


MCU Format 


MCU is Minimum Coded Unit, it is different depended on source or reconstructed data 
format. When encoding, MCU is for source data, it is only YUV422 format; when 
decoding, MCU is for reconstructed data, it can be YUV444, YUV422, YUV420, YUV411, 
YUV422R, YUV411R and YUV400 format. MCU define is below. 
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YUV444 MCU YUV422 MCU YUV420 MCU YUV411R MCU 
Vf Y Y Y Y Y 
Y Y Y 
Y 
U V U V U V 
Y 
YUV411 MCU YUV422R MCU YUV400 MCU 
U Vv 
Y 
yilyjJylfy — Y 
Y 
U V U y 
8x8Sample 
Block 


Figure 8-36 MCU Define vs. Data Format 


When decoding, the YUV444, YUV411, YUV422R and YUV411R reconstructed data will be 
transformed to YUV422/YUV420 data, the transformation is shown in below. 


YUV444 Yuv422 | YUV411 YUV422 
Y Y my | wily iy ylylyly 
W | v u| v u Ív U v 
YUV411R YUV420 
Y Y 
YUV422R YUV420 
Y Y | Y Y 
Y s Y | Y Y 
| Y Y 
ujv u| v i 
u l y 
u| v 
8x8Sample 4x8Sample 4x16Sample 16x8Sample 
Block Block Block Block 


Figure 8-37 MCU Transformation 


8.3.3.4 DCT/IDCT 
The following equations specify the ideal functional definition of the DCT and the IDCT. 


1 on (2x+1)un (2y+1)vt 

DCT: Sei = 4 Git) yy Syx a | “O= ie 
x=0 y=0 

oa (2x+1)un (2y+1)vt 

——— cos 


1 
IDCT: sx = 7 z T 


u 


Cu Cy Syu cos 
0 v=0 

Where 

Curly = 1z for u,v = 0, 


Cu Cy = 1 otherwise. 


After the DCT is computed for a block, each of the 64 resulting DCT coefficients is quantized by a 
uniform quantizer. The quantizer step size for each coefficient Sqyu 
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is the value of the corresponding element Q,, from the quantization table specified. 
The uniform quantizer is defined by the following equation. Rounding is to the nearest integer: 


Suv) 
Quv 


Sqyy is the quantized DCT coefficient, normalized by the quantizer step size. 


At the decoder, this normalization is removed by the following equation, which defines 
dequantization: 


Sqvu = round( 


Ryu = Sqvu X Qvu 
After quantization, and in preparation for entropy encoding, the quantized DC coefficient Sq 
Sqoo is treated separately from the 63 quantized AC coefficients. The value that shall be encoded 
is the difference (DIFF) between the quantized DC coefficient of the current block (DC which is 
also designated as Sqo,) and that of the previous block of the same component (PRED): 
DIFF = DC; — PRED 


And in preparation for entropy encoding, the quantized AC coefficients are converted to the zig- 
zag sequence. 


8.3.3.5 Huffman Encoding 


DC coefficient is the difference between the current DC coefficient and the prediction, the 
difference is mapped to 2 fields, one is ‘SSSS’, it determines the bit number of difference; and 
one is ‘DIFF’, it indicates its value. The two’s complement difference magnitudes are grouped into 
12 categories, ‘SSSS’, and a Huffman code is created for each of the 12 difference magnitude 
categories. 


Table 8-5 Difference magnitude categories for DC coding 


SSSS DIFF values 
0 0 
l -1,1 
2 -3,-2,2,3 
3 -7..—44..7 
4 —15..-8,8..15 
5 —31..-16,16..31 
6 —63..—32,32..63 
7 —127..-64,64..127 
8 —255..-128,128..255 
9 —511..-256,256..511 
10 —1 023..-512,512..1 023 
11 —2 047..-1 024,1 024..2 047 


The “SSSS’ is mapped to variable length code, 


Table 8-6 Luminance DC Coefficient Differences 
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Code length 


2 

3 
2 3 O11 
3 3 100 
4 3 101 
5 3 110 
6 4 1110 
7 5 11110 
8 6 111110 
9 7 1111110 
10 8 11111110 


11 9 111111110 


Table 8-7 Chrominance DC Coefficient Differences 


Code length 


0 2 00 
l 2 01 
2 2 10 
3 3 110 
4 4 1110 
5 5 11110 
6 6 111110 
7 7 1111110 
8 8 11111110 
9 9 111111110 
10 10 1111111110 


11111111110 


An example about luminance DC coefficient Huffman coding, 


Coding Step | DC(0,0) DC(0,0); | DC(0,0)> | DC(0,0); | DC(0,0), 
DC Value 150 155 149 152 144 

DC Difference | 150 5 -6 3 -8 

(SSSS, DIFF) | (8,150) (3,5) (3,-6) (2,3) (4,-8) 
Huffman Code | (444410,10010110) a (100,001) | (011,11) | (101,0111) 


Each non-zero AC coefficient in Zig-Zag is described by a composite 8-bit value, ‘RRRRSSSS’, 
the 4 least significant bits, "SSSS’, define a category for the amplitude of the next non-zero 
coefficient in ZZ, and the 4 most significant bits, —RRRR’, give the position of the coefficient in ZZ 
relative to the previous non-zero coefficient (i.e. the run-length of zero coefficients between non- 
zero coefficients). Since the run length of zero coefficients may exceed 15, the 

value ’RRRRSSSS’ = X’F0’ is defined to represent a run length of 15 zero coefficients followed by 
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a coefficient of zero amplitude. (This can be interpreted as a run length of 16 zero coefficients.) In 
addition, a special value ‘RRRRSSSS’ = 00000000’ is used to code the end-of-block (EOB), 
when all remaining coefficients in the block are zero. 


The magnitude ranges assigned to each value of SSSS are defined in below. 


Table 8-8 Categories Assigned to AC Coefficient Values 


AC coefficients 


5 —-31..-16,16..31 
6 —63..-32,32..63 
7 —127..-64,64..127 
8 

9 

10 


The composite value, RRRRSSSS, is Huffman coded and each Huffman code is followed by 
additional bits which specify the sign and exact amplitude of the coefficient. 

An example about luminance AC coefficient Huffman coding, 

If luminance AC coefficients in ZZ are: AC11~AC29 = 0, AC30 = 3, so the RRRRSSSS code is F/0 
and (3/2, 3), the F/0 indicates 16 zeros, (3/2, 3) indicates 3 zeros then 3. 


Based on following table, the F/O will be encoded as ‘11111111001’, the (3/2, 3) will be encoded 
as ‘111110111 11’, so the code for AC11~AC3o is ‘11111111001 111110111 11’. 


Table 8-9 Luminance AC Coefficients Fragment 


0/0 (EOB) 4 1010 

0/1 2 00 

0/2 2 01 

0/3 3 100 

0/4 4 1011 

0/5 5 11010 

3/2 9 111110111 

3/3 12 111111110101 

3/4 16 1111111110001111 

3/5 16 1111111110010000 
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F/O (ZRL) 11 11111111001 

F/I 16 1111111111110101 
F/2 16 1111111111110110 
F/3 16 1111111111110111 
F/4 16 1111111111111000 
F/5 16 1111111111111001 
F/6 16 1111111111111010 
F/7 16 1111111111111011 
F/8 16 1111111111111100 
F/9 16 1111111111111101 
F/A 16 1111111111111110 


8.3.3.6 Data Mapping 


JPG includes 2 data mapping, one is 1D mode, another is 2D mode. The compressed 
data is in 1D mode, the source or reconstructed data is in 2D mode. 1D is line structure, 
2D is block structure, they are shown in below. 


1D Mapping 2D Mapping 
Frame0 Frame0 
Y=addry 
Offset={addry, addrx X=addrx 
ei ' Offset=Y*pitch+X 
\ burst 
Frame { burst Frame1 
line 
= pitch Le 
FrameN FrameN 


Figure 8-38 Data Mapping 
8.3.4 Control Registers 


8.3.4.1 Memory map 
JPG_BASE_ADDR 


aos > e 
(ted la 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2690 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC7731E Device Specification 


ica! na E 
matali 
ee) 
hall ela 


es 
os 


0x0020 JPG_INT_STS 


0x0024 JPG_INT_EN 


Po 
— ® 
| KN 
as. 
O KN 
OY 
NY 7 | 
po 
PENN ON ë ëåăëO 
Pee ee 
a ic i 
Pee | 
pom epee 
ee 

Ss 

ee 

ee 

ee 

ee 

E 

A 

E 


0x0048 JPG_FRM_ADDR2 


0x004c JPG_FRM_ADDR3 


0x0050 JPG_FRM_ADDR4 
0x0054 JPG_FRM_ADDR5 
0x0058 JPG_FRM_ADDR6 


Ox005c JPG_FRM_ADDR7 


0x0060 JPG_BUS_GAP 


0x0068 JPG_MST_STS 
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etl oe ac 
0x0108 MMU_FIRST_VPN mmu first vpn 

0x011C MMU_OR_ADDR_WR MMU_OR_ADDR_WR 

0x0130 MMU_MISS_CNT MMU_MISS_CNT 
Yoh A 


pæ þm 
po peme 
C 
S— 


0x440c JPG_BSM_WDATA 


0x4410 JPG_BSM_RDATA 


0x4414 JPG_BSM_TOTAL_BITS 
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8.3.4.2 Register Descriptions 


8.3.4.2.1 JPG_CTRL 


0x00000000 JPEG control register(0x00000000) JPG_CTRL 
Fecal Lela be [el el Ken a a al 


Reserved JPG_COWORK_MCUL 
INE_CNT 


Type 


APB 
JPG_COWORK_MCUL i ENC JPG 
INE_CNT erve WR_SWT RD_SWT “EN “EN 


eee | ~ 


JPEG control register 


Field Name Type i Reset Description 
Value 


ial a S, 


JPG_COWORK_M | [18:13] | RW the cnt of mcu prepared ,when cpp/isp 
CULINE_CNT sent the xline done pulse. 
If the value is 2,yuv420 , then acutal 
line is 2*16 = 32. 
If the value is 2,yuv422 , then acutal 
line is 2*8=16. 


JPG_COWORK_EB | [12] RW NA work together with cpp, jpg can start 
work when cpp process one block line, 
needn't wait for cpp process whole 
frame 

ROT [11:9] RW NA Rotation 
Bit[11]: Flip enable; 

Bit[10]: Mirror enable; 
Bit[9]: Rotation 90 enable. 
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WR_SWT [7: 6] RW 32bits WORD order mode when write, 
assume the write 32bits data is {BO, 
B1, B2, B3}, 
0: {BO, B1, B2, B3}; 
1: {BO, B1, B2, B3} {B3, B2, B1, BO}; 
2: {BO, B1, B2, B3} {B2, B3, BO, B1}; 
3: {BO, B1, B2, B3} {B1,BO, B3, B2}. 
Bx is 8bits BYTE. 

RD_SWT [5:4] 32bits WORD order mode when read, 
assume the read 32bits data is {BO, B1, 
B2, B3}, 
0: {BO, B1, B2, B3}; 
1: {BO, B1, B2, B3} {B3, B2, B1, BO}; 
2: {BO, B1, B2, B3} {B2, B3, BO, B1}; 
3: {BO, B1, B2, B3} {B1, BO, B3, B2}. 
Bx is 8bits BYTE. 


AXI_SWT [3] RW NA AXI_SWT [3] RW 1'hO 64bits AXI bus 
order mode, assume the accessed 
64bits data is {W1, WO}, 

0: {W1, WO}; 
1: {W1, WO0} {W0, W1}. 
Wx is 32bits WORD. 


APB_CTRL_MEM po ee APB BUS ctrl the inside mem 


ENC_EN [1] RW NA Encoding enable, 
0: decoding; 
1: encoding. 
Gc Lc a I rac 


8.3.4.2.2 JPG_MB_CFG 
Description: JPEG MB configuration. 


0x00000004 JPEG MB control register(0x00000000) JPG_MB_CFG 
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ae CAC QUI 

URS HE- CK_ UV_ MB_FORMAT Reserved MB_Y_MAX 
TE PAT PAT SWT 

= H H 

B 


Reserved MB_X_MAX 


JPEG MB control register 


Field Name Type | Reset | Description 
Value 


QUICK_PATH Enc quick data path ,set 1 to turn on 
Just support: normal enc without rotation or 
mirror 
UV switch 
0: UVUV...; 
1: VUVU... 


UV_MODE UV mode 
0: UV interlaced; 
1: UV separated. 


MB_FORMAT [26:24] | R/W MCU format info 
3’b000 — 4:2:0 format 
3’b001 — 4:1:1 format 
3’b010 — 4:4:4 format 
3’b011 — 4:2:2 format 
3’b100 — 4:0:0 format 
3’b101 —4:2:2 rotation format 
3’b110 —4:1:1 rotation format 
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Ce 
MB_Y_MAX [21:12] 10’hO | Max MB ID in Y direction, slice or frame. 


Ooo i op pe pee 
MB_X_MAX eo | Rw | 10’hO | Max MB ID in X direction, slice or frame. 


8.3.4.2.3 JPG_PITCH 
Description: JPEG pitch. 
0x000C JPG_PITCH(0x00000000) JPG_PITCH 


[aa aa ha a e eA ea ei ee La A 


Reserved ver_duplicate_num 


Type RW 


A a Fe 


Reserved jpg_pitch 


EE E 


JPG_PITCH 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


S E 


ver_duplicate_nu | [18:16] | RW NA num of lines to be duplicate /2 ,if last 
m block is 8x6,2lines to be duplicated,set 
2/2=1 
eGo SS 


jpg_pitch [12: 0] RW NA YUV data storage pitch in memory, it is 
equal to image width normally. 


8.3.4.2.4 JPG_STS 
Description: JPEG status, debug only. 
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0x00000010 JPEG status(0x00000000) JPG_STS 
eS eee 


ARR 
a BBE . a — ai V V 


a C a a E E 


JPEG status 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ie Ss 
AWREADY [28] Sa AXI AWREADY status. 


BCMD_FIFO_STS [26: 25] SAVE B channel status 
Bit[26]: full flag, active high; 
Bit[25]: empty flag, active high. B 
channel is done ,sw can read data 
from ssr safely 


WCMD_FIFO_STS: | [24: 23] SAVE CMD FIFO status 


Bit[24]: full flag, active high; 


Bit[23]: empty flag, active high. 


AWFIFO_STS [22:21] AW FIFO status 
Bit[22]: full flag, active high; 
Bit[21]: empty flag, active high. 
WRFIFO_STS [20: 19] WR FIFO status 
H Bit[20]: full flag, active high; 
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CEE St 
ee ee 


SAVE_STATE [18: 16] Fetch state machine info, 
O: IDLE; 
1: READY; 
2: WORK; 
3: WAIT. 
4.CHECK_CMD 


E Gl id 


RCMDFIFO_STS [7: 6] FETCH CMD FIFO status 
Bit[7]: full flag, active high; 
Bit[6]: empty flag, active high. 


ARFIFO_STS [5: 4] ARFIFO_STS [5:4] RO 2'h1 AR FIFO 
status 


Bit[5]: full flag, active high; 

Bit[4]: empty flag, active high. 
RDFIFO_STA : Read FIFO status 

Bit[3]: full flag, active high; 

Bit[2]: empty flag, active high. 


FETCH_STATE FETCH_STATE [1:0] RO 2'hO Fetch state 
machine info, 


0: IDLE; 
1: READY; 
2: WORK; 


3: WAIT. 


8.3.4.2.5 JPG_ARPROT 


0x00000014 JPEG ARPROT define(0x00000012) JPG_ARPROT 


Reserved 


Ge a a i Cl aaa il Cc ela 
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Type 


km ee le le ee ee ees 


Type RW RW 


JPEG ARPROT define 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


cl S 
jpg_awprot [5:3] jpg awprot define 
jpg_arprot [2: 0] jpg arprot define 


8.3.4.2.6 JPG_INT STS 
0x00000020 JPEG masked interrupt status(0x00000000) JPG_INT_STS 


[sai il a aL Uhl i La al Ka Ca 


Reserved 


Type 


MBI VLD VLC BSM 
Reserved = es Ol INT J INT | INT 
= 7 = a — | NTL _ST _ST _ST 
K " L a STS 


JPEG masked interrupt status 
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AS a SE C A 
EE N CAN TE 


mmu_paor_wr_m | [11] NA masked version of its raw counter-part 
sk 

mmu_paor_rd_m | [10] NA masked version of its raw counter-part 
sk 

mmu_uns_wr_ms NA masked version of its raw counter-part 
k 

mmu_uns_rd_ms NA masked version of its raw counter-part 
k 

mmu_inv_wr_ms 2O p masked version of its raw counter-part 


k 


mmu_vaor_wr_m | [5] NA masked version of its raw counter-part 

sk 

mmu_vaor_rd_m NA masked version of its raw counter-part 

sk 

MBIO_INT_STS [3] NA MBIO masked interrupt status, active 
high. 

VLD_INT_STS [2] NA VLD masked interrupt status, active 
high. 

VLC_INT_STS [1] NA VLC masked interrupt status, active 
high. 

BSM_INT_STS De ee BSM masked interrupt status, active 
high. 


8.3.4.2.7 JPG_INT_EN 
0x00000024 JPEG interrupt enable(0x00000000) JPG_INT_EN 


Fail ileal AA A 


Reserved 


Type 


Reserved mm mm mm mm mm mm mm mm MBI VLD VLC BSM 
u_p u_p u_u u_u u_in u_in uv uv O1 INT | INT | _INT 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2702 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GY SPREADTRUM . SC7731E Device Specification 


aor_ aor_ ns_ ns_r vw v_rd aor_ aor_ NT_ 
wr_ rde | wr_ d_e ren | _en wr_ rde | EN 
en n en n en n 


Pe ~ 


JPEG interrupt enable 


Field Name Type sd Reset Description 
Value 


Ea [31: 12] U E E 


mmu Ll wr_e | [11] RW enable bit for pa out_of_range_r 
interrupt source 


mmu_paor_rd_en | [10] enable bit for pa out_of_range_w 
interrupt source 


mmu_uns_wr_en enable bit for unsecure_r interrupt 
source 


mmu_uns_rd_en enable bit for unsecure_w interrupt 
source 


mmu_inv_wr_en enable bit for invalid_r interrupt 
source 


mmu_inv_rd_en enable bit for invalid_w interrupt 
source 


mmu_vaor_wr_e | [5] enable bit for out_of_range_r 

n interrupt source 

mmu_vaor_rd_en enable bit for out_of_range_w 
interrupt source 


La ind Lal ol ol Lite 
e al kale 
bet LA ll ol ri 
ee ee 


8.3.4.2.8 JPG_INT_CLR 


0x00000028 JPEG interrupt clear(0x00000000) JPG_INT_CLR 
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Reserved 


Type 


VLD VLC BSM 
a a = i INT f INT J INT 
Reserved = = a E E - a 7 _CL _CL _CL 


e a a 


JPEG interrupt clear 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


SAE T ee 
mmu_paor_wr_cl | [11] WC on receiving interrupt, SW clears 
interrupt by writing 1 to 
corresponding clear bit 
mmu_paor_rd_clr | [10] on receiving interrupt, SW clears 
interrupt by writing 1 to 
corresponding clear bit 


mmu_uns_wr_clr on receiving interrupt, SW clears 
interrupt by writing 1 to 
corresponding clear bit 


mmu_uns_rd_clr on receiving interrupt, SW clears 
interrupt by writing 1 to 
corresponding clear bit 


mmu_inv_wr_clr on receiving interrupt, SW clears 
interrupt by writing 1 to 
corresponding clear bit 


mmu_inv_rd_clr on receiving interrupt, SW clears 
interrupt by writing 1 to 
corresponding clear bit 


mmu_vaor_wr_cl | [5] WC NA on receiving interrupt, SW clears 
interrupt by writing 1 to 
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A SO in E 


mmu_vaor_rd_clr | [4] WC on receiving interrupt, SW clears 
interrupt by writing 1 to 
corresponding clear bit 


Ce EN 
ball La asl ea 
Late LAS sa LM hacerlo 
ee e a 


8.3.4.2.9 JPG_INT_RAW 


0x0000002C JPEG interrupt raw status(0x00000000) JPG_INT_RAW 
Fea Ka [enlace aU [il in ef a 


Reserved 


Type 


VLD VLC BSM 

opi INT 
Reserved E A iz E 
w | — E w a w 


JPEG interrupt raw status 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ead La La 


mmu_paor_wr_ra | [11] NA write virtual address matches no 
w channel, MMU_OFR_ADDR_*_R 
records the address 
mmu_paor_rd_ra | [10] NA read virtual address matches no 
w channel, MMU_OFR_ADDR_*_W 
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EE EO i 


mmu_uns_wr_ra unsecure read, MMU_UNSECURE_* W 
records the address 

mmu_uns_rd_ra unsecure write, MMU_UNSECURE_* R 

w records the address 


mmu_inv_wr_raw unsecure read, MMU_INVALID_* W 
records the address 


mmu_inv_rd_raw unsecure write, MMU_INVALID_*_R 
records the address 


mmu_vaor_wr_ra write virtual address matches no 


w channel, MMU_OFR_ADDR_*_W 
records the address 


mmu_vaor_rd_ra read virtual address matches no 
w channel, MMU_OFR_ADDR_*_R 
records the address 


baal a e cellent 
A A 
E OA 
a e 


8.3.4.2.10 JPG_FRM_ADDRx 
Description: JPEG frame address. 
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= JPEG frame address7 JPG_FRM_ADDR7 
Flat fl ae lo ec (Cl Lei (a 
fee [le ëýġë 


Type R/W 


fesse fered desea eee eae eg ie ale 
il i a 


Type R/W 


Field Name Type | Reset | Description 

Value 
FRM_ADDRx [31:2] 30’hO | Frame address, 32bits WORD unit. 
O pafe fom freee 


Table 8-1 Frame Application Assignment 
Frame Addr JPEG Encoding JPEG Decoding 
FRM_ADDRO Source frame YO buffer Reconstructed YO frame buffer 
FRM_ADDR1 Source frame UOVO buffer Reconstructed UOVO frame buffer 
FRM_ADDR2 Source frame Y1 buffer Reconstructed Y1 frame buffer 
FRM_ADDR3 Source frame U1V1 buffer Reconstructed U1V1 frame buffer 


FRM_ADDR4 Encoded bit stream bufferO Source bit stream bufferO for decoding 


FRM_ADDRS Encoded bit stream buffer1 Source bit stream buffer1 for decoding 


FRM_ADDR6 Source frame VO buffer Reconstructed VO frame buffer 
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FRM_ADDR7 Source frame V1 buffer Reconstructed V1 frame buffer 


8.3.4.2.11 JPG_BUS_ GAP 
Description: JPEG AXI bus accessing gap. 


i ll loa Lalla lll ie 
cl a ac a NN 
Ww RW RW RW 


Type R 


Ga fe ce ca ea a a 


DY DY 
M_ M_ 
AW Reserved BUS_GAP 
Os_ 
EB _EB 


SPE 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ARQOS_HIG [31: 28] WAN e max arqos when dynamic arqos enable 
ARQOS_LOW [27: 24] AASA e min arqos when dynamic arqos enable 


AWQOS_HIG [23:20] | RW NA max awqos when dynamic awqos 
enable 

AWQOS_LOW [19:16] pre min awqos when dynamic awqos 
enable 


i Ll lll a 
ie lL ll Gl I Geis 
a ee 
ee ee fr 


8.3.4.2.12 JPG_MST_STS 
Description: JPEG master status. 
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0x0068 JPEG master status JPG_MST_STS 


Reserved 


al cal Ec el lal cl cal cao atl Ea ie 
Type 


a el ll A a a ea 


MST 
BA oOo °° | 


Type 


Field Name Type | Reset | Description 
Value 
i io 


MST_STS R/W | 1’hO JPG master status, 
O: Idle; 
1: busy. 


8.3.4.2.13 MMU_CFG 


0x00000100 Configuration(0x00000012) MMU_CFG 


FS a al al i A 


Reserved 


Type 


fo Reserved iss_ Reserved 


Configuration 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2709 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Device Specification 


Field Name Type ie Reset Description 
Value 


EAS Lc S 


i ~ k il a a n > " 


aL 


mmu_vaor_bypas | [4] mmu_vaor_bypass_en==1, vaor 

s_en happened,the system will bypass this 
command, not record the addr and 
generate 
interrupt.mmu_vaor_bypass_en==0, 
vaor happened,the system will send a 
default addr, record the addr and 
generate interrupt. 


Gis NA Lo E 
eee ee | 


mmu = en [1] RW mmu hardware clock gate enable 
1: clock can be disable by hardware 
O:clock cannot be disable by hardwave 
"= ee enable mmu.when it is disable, the 
mmu is bypass mode 
8.3.4.2.14 MMU_UPDATE 


0x00000104 Update(0x00000000) MMU_UPDATE 
fs ca Gl ell a Cc ne Fe ead ea 


Reserved 


Type 


EE eG ee 


Reserved mmu_clr 


Update 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


A 


gsp_mmu:when the pagetable is 
updated, the tlb should be clr;the 


bit[5:0] is clr the read channel tlb 
buf;the bit[6] clear the write channel 
tlb jpg_mmu:when the 
pagetable is updated, the tlb should be 
clr;the bit[2:0] is clr the read channel 
tlb buf;the bit[3] clear the write 
channel tlb,the bit[6:4] is reserved 


8.3.4.2.15 MMU_FIRST_VPN 
0x00000108 mmu first vpn(0x00000000) MMU_FIRST_VPN 


gog Reserved mmu_first_vpn 


Type RW 


pee ee ee 


mmu first vpn 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a C S 


8.3.4.2.16 MMU_PT_RANGE 
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0x0000010C page table range(Ox0003FFFF) MMU_PT_RANGE 


mmu_range 
Reserved -rang 
vpn 


Pe E E ed 


Type RW 


A i TA A 


mmu_range_vpn 


Page table range 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


il ll 


mmu_range_vpn_ | [17:0] RW NA Ox3ffff | The offset range of vpn. The vpn offset 
must be in this range, otherwise, out 
of range interrupt will happen 


8.3.4.2.17 MMU_FST_PPN 
0x00000110 mmu first ppn(0x00000000) MMU_FST_PPN 


DAAE ile ele Ul el a a Pld 


Reserved mmu_first_ppn 


Type RW 


(ea see ee eee 


mmu_first_ppn 


mmu first ppn 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


al aE TE 


mmu_first_ppn [20: 0] RW NA The ppn of first pagetable location in 
DDR, the pagetable must be in aligned 
with 4k in DDR 


8.3.4.2.18 MMU_DEFAULT_PAGE 


0x00000114 default ppn(0x00000000) MMU_DEFAULT_PAGE 
ea a ei ae ee fe ee 


Reserved mmu_default_ppn 


m mmu_default_ppn 


default ppn 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


eat TE 


mmu_default_pp | [20:0] RW NA The default physical address, when 

n mmu interrupt happen, this address 
will be sent the corresponding AXI 
command channel 


8.3.4.2.19 MMU_OR_ADDR_RD 


0x00000118 MMU_OR_ADDR_RD(0x00000000) MMU_OR_ADDR_RD 


Fie a fe se) a en fa Pee 
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Type 


(baie vpn_or_addr_rd 


MMU_OR_ADDR_RD 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


en 
vpn_or_addr_rd [20: 0] Po [NA [fe Out of range first addr 


8.3.4.2.20 MMU_OR_ADDR_WR 


0x0000011C MMU_OR_ADDR_WR(0x00000000) MMU_OR_ADDR_WR 
viable 


Reserved vpn_or_addr_wr 


Type 


eae O S 


MMU_OR_ADDR_WR 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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8.3.4.2.21 MMU_INV_ADDR_RD 
0x00000120 MMU_INV_ADDR_RD(0x00000000) MMU_INV_ADDR_RD 


Fe ee ca ca Ve ea 


Reserved vpn_inv_addr_rd 


Type 


E ic (Ee FS na a ae ea 


vpn_inv_addr_rd 


MMU_INV_ADDR_RD 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ail l(t 
vpn_inv_addr_rd | [20:0] ne on Invalid first addr 


8.3.4.2.22 MMU_INV_ADDR_WR 


0x00000124 MMU_INV_ADDR_WR(0x00000000) MMU_INV_ADDR_WR 
ea ec a Lc ea ee a ec Dt 


Reserved vpn_inv_addr_wr 


Type 


(ase el el ae a a De ee 


vpn_inv_addr_wr 


ii a 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2715 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM . SC7731E Device Specification 


MMU_INV_ADDR_WR 


Field Name Type a Reset Description 
Value 


TIERCE ES 


8.3.4.2.23 MMU_UNS_ADDR_RD 


0x00000128 MMU_UNS_ADDR_RD(0x00000000) MMU_UNS_ADDR_RD 
fee fee fe el ee eee le 


Reserved vpn_uns_addr_rd 


Type 


MMU_UNS_ADDR_RD 


Field Name Type i Reset Description 
Value 


aici a D 
vpn_uns_addr_rd | [20: 0] ne a ae unsecurity first addr 


8.3.4.2.24 MMU_UNS_ADDR_WR 


0x0000012C MMU_UNS_ADDR_WR(0x00000000) MMU_UNS_ADDR_WR 


ci i se fa fe ee ea ce ei el 
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(baal Reserved vpn_uns_addr_wr 


Type 


vpn_uns_addr_wr 


Fc [ala cc i ac Ll 
Type 


MMU_UNS_ADDR_WR 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


D e a 


8.3.4.2.25 MMU_MISS_CNT 
0x00000130 MMU_MISS_CNT(0x00000000) MMU_MISS_CNT 


(a ei fol fe ef ed 


mmu_miss_cnt_wr 


Type 


[ai Fae 3 a cal Lae 


mmu_miss_cnt_rd 


MMU_MISS_CNT 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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mmu_miss_cnt_w | [31: 16] cleared by mmu_miss_cnt_clr, will 
r keep on 16'hffff, when the num of 
miss is bigger than 16'hffff, 


mmu_miss_cnt_r cleared by mmu_miss_cnt_clr, will 
d keep on 16'hffff, when the num of 
miss is bigger than 16'hffff, 


8.3.4.2.26 MMU_ARQOS CFG 


0x00000134 mmu read ddr arqos(0x00000000) MMU_ARQOS_CFG 
[ell AA A 


Reserved 


Type 


mme e 


mmu read ddr arqos 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


e E 


mmu_read_ddr_a | [3:0] RW NA the arqos of the mmu read ddr,which 
rqos should biger than the arqos of the 
gsp/vsp/disp/jpg/disp/dcam module 


8.3.4.2.27 MMU_MIN_PPNO 


0x00000138 mmu mini ppn0(0x00000000) Sa | 
ae ae ee eal ee ee 


Reserved 
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Reserved mmu_min_ppnO 


mmu mini ppnO 


Field Name Type Sa Reset Description 
Value 


C O E E a S E, 


Eee [12: 0] the min ppno, which is reasonable ,the 
precision is 1MB 


8.3.4.2.28 MMU_PPN_RANGEO 


0x0000013C PPN range0(0x00001FFF) MMU_PPN_RANGEO 
G a se cll Ee a Fe 


Reserved 


Type 


ee ee PE Eee 
esaii ea a a a A 


Reserved mmu_range_ppnO 


PPN rangeO 


Field Name Type ee Reset Description 
Value 


aD a E E 
a [12: 0] RW Ox1fff the max offset of ppnO. The ppn offset 
must be in this range, otherwise, out 
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of range interrupt will happen,the 


precision is 1MB 


8.3.4.2.29 MMU_MIN_PPN1 
0x00000140 mmu mini ppn1(0x00000000) MMU_MIN_PPN1 


[ss a [ee efi A A 


Reserved 


Type 


"me en LLU 
RW 


mmu mini ppn1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


sl a 


mmu_min_ppn1 [12: 0] RW NA The min ppn1, which is reasonable ,the 
precision is 1MB 


8.3.4.2.30 MMU_PPN_RANGE1 
0x00000144 PPN range1(0x00001FFF) MMU_PPN_RANGE1 


[ea a a A A A 


Reserved 


Type 


fa cal cl Ea Gea i eal 
ee iin 
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PPN range1 


Field Name Type a Reset Description 
Value 


dl A E 


mmu hie ppn | [12:0] RW Ox1 fff The max offset of ppn1. The ppn 
offset must be in this range, 
otherwise, out of range interrupt will 
happen,the precision is 1MB 


8.3.4.2.31 MMU_PAOR_VPN_ADDR_RD 


0x00000148 MMU_PAOR_VPN_ADDR_RD(0x00000000) adis PAOR VPNLADDR-R 


a olde all ial la la a al 
all (lt 
— a a 
Gao ol Na a a al 
ee 
=E e A a e 


MMU_PAOR_VPN_ADDR_RD 


Field Name Type oo Reset Description 
Value 


a E 


vpn_paor_vpn_ad | [20:0] er ie | pa out of range first va addr 
dr_rd 
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8.3.4.2.32 MMU _PAOR_VPN_ADDR_WR 
MMU_PAOR_VPN_ADDR_W 


0x0000014C MMU_PAOR_VPN_ADDR_WR(0x00000000) 


Reserved vpn_paor_vpn_addr_wr 


R 
eee leeds eel feal fee fe seals eed eee lee eared 
Type 


sa ec GPS a nl a a E 


vpn_paor_vpn_addr_wr 


MMU_PAOR_VPN_ADDR_WR 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


cA E 


vpn_paor_vpn_ad | [20: 0] ea | pa out of range first va addr 
dr_wr 


8.3.4.2.33 MMU_PAOR_PPN_ADDR_RD 


0x00000150 MMU_PAOR_PPN_ADDR_RD(0x00000000) MMU_PAOR_PPN_ADDR_RD 
esol ee ee eee ee feed ele Meade feel eal ae | 


Reserved 


Type 


ee initia 


Type 


MMU_PAOR_PPN_ADDR_RD 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


il A ll 


ppn_paor_ppn_a | [12:0] NA pa out of range first ppn 
ddr_rd 


8.3.4.2.34 MMU_PAOR_PPN_ADDR_WR 


0x00000154 MMU_PAOR_PPN_ADDR_WR(0x00000000) ial PAOR_PRN_ADDR Wy 
Fa ln caf fa Cals co a 


Reserved 


Type 


Ge al ae a a 


Reserved ppn_paor_ppn_addr_wr 


MMU_PAOR_PPN_ADDR_WR 


Field Name Type ta Reset Description 
Value 


lio Lh E: 


ppn_paor_ppn_a | [12:0] pa out of range first PPN 
ddr_wr 


8.3.4.2.35 JPG_MBIO_CFG 
Description: MBIO Configure Register. 
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0x4000 MBIO Configure Register JPG_MBIO_CFG 


Reserved 


fe Ne eee ee pete ee eee le eles] 
Type 


Fei a A a iP 
ma Ll ti“ S 


Type R/W 


Field Name Type | Reset | Description 
Value 
es epep 


RUN_MODE [1:0] R/W | 2’hO | MBIO start mode 
2’b10: Free run mode; 
Others: reserved. 
Note: it should always be 2’b10. 


8.3.4.2.36 JPG_MBIO_MB_START 
Description: MBIO MB start ID. 
0x4008 MBIO MB start ID JPG_MB_START 


i a el a re a cea a et a 


Reserved MBIO_START_Y_ID 


Type R/W 


fc ar se ea na la La 


Reserved MBIO_START_X_ID 


Type R/W 


Field Name Type | Reset | Description 
Value 
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O poppe ee 
MBIO_START_Y_ID [25:16] 10’hO | MBIO start Y id 


Oooo i poe ee pee 
MBIO_START_X_ID eo | rvw | 10’hO | MBIO start X id 


8.3.4.2.37 JPG_MBIO_MCU_NUM 
Description: MBIO MCU number. 


0x400c MBIO MCU number JPG_MBIO_MCU_NUM 
ec a i ele ics le La 


Reserved MBIO_MCU_NUM 


Type R/W 


ee | | | 
fe cat ee ea ea a cal ea A a a 
jms [reve eS 


Type R/W 


Reset ede esac ae eae lee wpe Mier ee ae ae 


Field Name Type | Reset Description 
Value 


MBIO_MCU_NUM [19:0] | R/W | 20'nfffff MBIO total MCU number, slice or frame. 


8.3.4.2.38 JPG_MBIO_BUF_STS 
Description: MBIO ping-pang buffer status. 
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0x4010 MBIO ping-pang buffer status JPG_MBIO_BUF_STS 


el ll al all ll ll ol ol lll 
— as 
ol a a al ila 


MBI . 
O_JP 
Reserved Ees E 


EE å o =ë = | 


Field Name Type | Reset | Description 
Value 
[fa fe 


MBIO_JPEG_END [2] í JPEG picture decoding is completed. 
Note: SW can only write “1’b1” to clear this bit. 
MBIO_ BUF1_RDY Buffer1 is ready to be accessed by HW, active 
high. 
Note: SW can only write “1’b1” to set this bit. HW 
will clear this bit when the task is completed. 
MBIO_ BUFO _RDY R/W BufferO is ready to be accessed by HW, active 
high. 
Note: SW can only write “1’b1” to set this bit. HW 
will clear this bit when the task is completed. 


8.3.4.2.39 JPG_MBIO_CTRL 
Description: MBIO control. 
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0x4018 MBIO control JPG_ MBIO_CTRL 


Reserved 


fee alee eect ee ce eed en E see ited 
Type 


Ei el ic a GC a ll Cl 


MBI 

O_CF 
Reserved GFL 

AG 


pee R/W 


Field Name Type | Reset | Description 
Value 
feat ao 


MBIO_CFG_FLAG R/W | 1’hO MBIO SW configuration is completed. 
Note: only used for free run mode to indicate HW 
to being work. Once one picture codec is 
completed, this signal will be cleared by HW. 


8.3.4.2.40 JPG_MBIO_STS 
Description: MBIO status. 
0x401c MBIO status JPG_MBIO_STS 


Ei a al cl acs ic 


Reserved 


Type 


pee ee 


2 — 7 k 


[a | 
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a a hd 
Value 
Cd 
mcs [on [ro [ine [peoe 
Oooo paje jepe 


as fea fo [ne [en 
Oo p e epee o 
peera fe feo [ne ore o 
foe |m feo [ne [rero 
prees a feo [ms ro 


8.3.4.2.41 JPG_BSM_CFG0 
Description: BSM configuration. 
0x4400 JPEG BSM configuration JPG_BSM_CFGO 


[ei a Ga a le A 


BUFO BUF1 


“STS “STS Reserved BS_BUF_SIZE 


R/W R/W R/W 


PE 
ene [Rr Qe 


Type R/W 


Reset Pea leecder cae et safeties eet die aja 


Field Name pe fee Description 

BUFO_STS [31] R/W Bitstream bufferO status, 
O: Buffer is ready for write 
1: Buffer is ready for read 

BUF1_STS [30] R/W Bitstream buffer1 status, 
O: Buffer is ready for write 
1: Buffer is ready for read 
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ee a 


BS BUF_SIZE [25:0] 26'h3ffffff | Buffer size for bit stream, the unit is word 


8.3.4.2.42 JPG_BSM_CFG1 
Description: BSM configuration. 
0x4404 JPEG BSM configuration JPG_BSM_CFG1 


Fe al ea a a yc al Le Cen Ka a 


DEST 
ay Reserved BS_OFFSET 
g 


A A A 
S O O NNŢ9) ëY 


Type R/W 


Field Name Type | Reset | Description 
Value 


DESTUFFING_EN Destuffing function enable, active high 
[30:26] Lf RO [Sho | Reseved = Reserved 


— OFFSET [25:0] 26’hO | Start offset address in bit stream buffer , unit is 
word 


8.3.4.2.43 JPG_BSM_CFG2 
Description: BSM configuration. 
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0x4408 JPEG BSM configuration JPG_BSM_CFG2 


a Se E a 
"ER ë 
N- = 7 


BSM 
CNT_ BSM 
EE 


m] 


Field Name Type | Reset | Description 
Value 


— pop [e pN 
OPT_BITS [29:24] | R/W | 6’hO Number of bits to be flushed, shown or written 
pes pR The supported range is from 1 to 32 bits 
e a A 
pCNTCLR O CLR | Clear statistical counter o statistical counter 


EE _CLR [1] WO | Th0O Move nE remained in FIFO to external memory 
or discard data in FIFO 

BSM_FLUSH WO |ThO Remove n bit from bit stream buffer, only valid in 
decoding 


8.3.4.2.44 JPG_BSM_WDATA 
Description: BSM Write Data. 
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0x440c JPEG BSM Write Data JPG_BSM_WDATA 


sl ll ll ll al all lal al 
na i 
a Sl ll la dT Li al 


BSM_WDATA 


Type R/W 


Field Name Type | Reset | Description 
Value 


BSM_WDATA [31:0] 32’hO | The data to be added to the bit stream. 


8.3.4.2.45 JPG_BSM_RDATA 
Description: BSM Write Data. 
0x4410 JPEG BSM Read Data JPG_BSM_RDATA 


[el Fc lc Raa cal S A A 


BSM_RDATA 


Type 


fee ee ele ee Se ees | 
jm [PO 


Type 


Field Name Type Reset Description 
Value 
BSM_RDATA [31:0] Ro | 32’h0 Current 32- | Current 32-bit bitstream in the capture window | bit stream in the | Current 32-bit bitstream in the capture window | window 


8.3.4.2.46 JPG_BSM_TOTAL_BITS 
Description: BSM total bits 
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0x4414 JPEG BSM Total Bits JPG_BSM_TOTAL_BITS 


Be ee eee 
a Oa 
rved 


CERISIER AEEA 
ee S NY 


Type 


Field Name Type | Reset | Description 
Value 
Ooo a pe e pe 


BSM_TOTAL_BITS [30:0] 31’hO | The number of bits added to or remove from the 
bit stream. 


8.3.4.2.47 JPG_BSM_STSO 
Description: BSM statusO 
0x4418 JPEG BSM statusO JPG_BSM_STSO 


(ee a a a a a i alld 


BSM DAT 
_STA BSM_STATE i J Reserved 
TUS 


_SHI 


EE eee 


DESTUFFING_ ze 
sam o _ o 


ka 


os a a 
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BSM_STATUS [31] 1’hO BSM is active/inactive 
When encoding: 
0 — busy 
1-— idle 
When decoding 
0 — idle 
1 - busy 


BSM_STATE [30:28] J] RO | 3h | BSM control status 


DATA_TRAN [27] 1’hO 0: BSM is idle, BSM clear action is enable; 
1: BSM is transferring data, BSM clear action is 
disable. 


BSM_SHIFT_REG [16:12] J] RO | s’ho The bit amount has been shifted in BS shifter 
[11:10] J [RO [20 [Reserved o Reserved, A 


E LEFT_DCNT 2’hO | The remained data amount in the destuffing 
module, uinit is word 


———— pappe p 
PING-PONG_BUF_SEL a [RO [rho | Current pin-pong buffer ID, bufferO or buffer1 
FIFO_DEPTH [3:0] [RO | 4’hO | BSM FIFO depth 


8.3.4.2.48 JPG_BSM_STS1 
Description: BSM status1. 
0x441c JPEG BSM status1 JPG_BSM_STS1 


pae Fa eal eal as Giclee ce cali ai aa 


Reserved 


Type 


Ee E a aL a a a | Ga | 


p 
Reserved T ya 


all Pe 
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Field Name Type | Reset | Description 
Value 


BSM_MST_REQ f(a] [RO | vho | The data transfer request to AXI 
RFIFO_ EMPTY [0] [RO frh | AXI RFIFO empty flag 


8.3.4.2.49 JPG_BSM_RDY 
Description: BSM ready. 
0x4420 BSM ready JPG_BSM_RDY 


Fy a ea aaa ae 


Reserved 


Type 


Fi | ila a a ae a ea 


Reserved 


Type 


Field Name Type | Reset | Description 
Value 


BSM_RDY ’h1 0: SW can’t access BSM internal FIFO 
1: SW is allowed to access BSM internal FIFO 
Note: when SW will read/write the 
BSM FIFO (access the 0x08 register) this bit 
should be checked. 


8.3.4.2.50 JPG_VLD_CTRL 
Description: VLD control. 
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0x4800 VLD control JPG_VLD_CTRL 


Ee a el ed lal a eel ca 


VLD_ | VLD_ 
STAT ERRO | Reserved 
US R 


Type 


Ac Ee a a bee a a a a 


VLD_ 
Reserved STAR 
F 
a 


Field Name Type | Reset | Description 
Value 
VLD_STATUS [31] T’hO 0: VLD is idle 
1: VLD is busy 


VLD_ERROR [30] fro | ho | VLD has error, active high 


ee 
VLD_START o J wo. faro | Start VLD, active high 


8.3.4.2.51 JPG_VLD_RESTART_MCU_CNT 
Description: The number of VLD restart MCU. 


PPE VLD restart MCU JPG_VLD_RESTART_MCU 
_CNT 

[ca lil e E alll ic cl cl 

EA {ill 


Type R/W 


[a sa a a a a al 


RESTART_MCU_CNT 


Type R/W 
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Field Name Type | Reset | Description 
Value 


o i pope 
RESTART_MCU_CNT [19:0] 20’hO | The MCU number of VLD restarting. 


8.3.4.2.52 JPG_VLD_DC_Y 
Description: DC of Y. 
0x4874 DC of Y JPG_VLD_DC_Y 


ee Ea cc el Gel ca ca ic Fa cal ca La [a Lae a 


Reserved 


Type 


p A ia a 


Reserved DC_Y 


Type R/W 


Field Name Type | Reset | Description 
Value 


8.3.4.2.53 JPG_VLD _DC_UV 
Description: DC of UV. 
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0x4878 DC of UV JPG_VLD_DC_UV 


fee ie dee eee eee |e eee eee elle 
k 
ail el A AA 


Reserved 


kE E 


Field Name Type | Reset | Description 
Value 


es 
O e 


8.3.4.2.54 JPG_VLD_TOTAL_MCU 
Description: Total number of VLD restart MCU. 
0x487c Total MCU number JPG_VLD_TOTAL_MCU 


fee al fee ee AA 
Zt O 


Type 


Fe aA a ee ce LE a | ea 


TOTAL_MCU_CNT 


Type R/W 


Field Name Type | Reset | Description 
Value 
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ne a 


TOTAL_MCU_CNT [19:0] 20’hO | Total MCU number of VLD, entire frame. 


8.3.4.2.55 JPG_VLD_RESTART_MCU_INTV 
Description: The interval of VLD restart MCU. 


VLD restart MCU interval JPG_VLD_RESTART_MCU 
0x4880 INTV = R 


E a a E aa 

= lll 

e a O > ° 

Ee E 

pene [mA 
/W 


Type |R 


Field Name Type | Reset | Description 

Value 
Oo i ojei 
RESTART_MCU_INTV [19:0] 20’hO | The interval of VLD restart MCU. 


8.3.4.2.56 JPG_VLD_DC_VALID 
Description: DC valid. 
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0x4884 DC valid JPG_VLD_DC_VALID 


so lM ll lll al al 
ee 
il ilo A a aS a a 


DC_VALID 


Type R/W 


Field Name Type Reset Description 
Value 


Devan [31:0] R/W Paho [31]: Luma 41-bit DC valid 
[30]: Luma 2-bit DC valid 
[15]: Chroma 1-bit DC valid 
[0]: Chroma 16-bit DC valid 


8.3.4.2.57 JPG_VLD_AC_VALID 
Description: AC valid. 
0x4888 AC valid JPG_VLD_AC_VALID 


sea Fl al el al EA 


AC_VALID 


Type R/W 


E a E a a 
C 


Type R/W 
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Rene [31:0] R/W aoa [31]: Luma 1-bit AC valid 
[30]: Luma 2-bit AC valid 
[15]: Chroma 1-bit AC valid 
[0]: Chroma 16-bit AC valid 


8.3.4.2.58 JPG_VLD_DC_LUMA_LUTx 
Description: DC LUMA LUTx. 


0x488c DC LUMA LUTO i aa 
0x4890 DC LUMA LUT1 ree 


0x48c8 DC LUMA LUT15 T _VLD_DC_LUMA_LUT 


E E a (a E E E 


Reserved 


Type 


EA A 
Fl AS, * nn 


Type R/W 


Field Name Type Reset Description 
Value 


MAX CODE bed] R/W Max. variable length x-bit code 
x is 0~15. 


8.3.4.2.59 JPG_VLD_DC_CHROMA_LUTx 
Description: DC CHROMA LUTx. 
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0x48cc DC CHROMA LUTO Pee CHROMA E 
UTO 
0x48d0 DC CHROMA LUT1 ee pee 


0x4908 DC CHROMA LUT15 wo 


a cal ala a a lad ea cad 


Reserved 


Type 


EEE 
pene [eA 


Type R/W 


Field Name Type Reset Description 
Value 


ee eee 


MAN CODE [x:0] R/w Max. variable length x-bit code 
x is 0~15. 


8.3.4.2.60 JPG_VLD_AC_LUMA_LUTx 
Description: AC LUMA LUTx. 
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0x490c AC LUMA LUTO nae ae rarer 
0x4910 AC LUMA LUT1 pel eae es 


0x4948 AC LUMA LUT15 JPG_VLD_AC_LUMA_LUT 


15 
a ca al EF AA 


Reserved MAX_CODE 


Type R/W 


E ta ec col cl E A AA 


Type R/W R/W 


Field Name Type Reset Description 
Value 


ee 


MAN CODE [8+x:8] R/w Max. variable length x-bit code 
x is 0~15. 

BASEYADDR [x":0} R/w Base address of x-bit code table 
x is 0~15, when x=0, BASE_ADDR field does not 
exist; when x>7, x’=7. 


8.3.4.2.61 JPG_VLD_AC_CHROMA_LUTx 
Description: AC CHROMA LUTx. 
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0x494c AC CHROMA LUTO TPO VIDZAC CHROMA 
UTO 
0x4950 AC CHROMA LUT1 a 


JPG_VLD_AC_CHROMA_L 
UT15 


a a al iE FS al a ca a ee 


0x4988 AC CHROMA LUT15 


Reserved MAX_CODE 


Type R/W 


eae a0 eco cl a oa 
ene [me NR 


Type R/W R/W 


Field Name Type Reset Description 
Value 


ee 


MAN CODE [8+x:8] R/w Max. variable length x-bit code 
x is 0~15. 

BASEYADDR [x":0} R/w Base address of x-bit code table 
x is 0~15, when x=0, BASE_ADDR field does not 
exist; when x>7, x’=7. 


8.3.4.2.62 JPG_VLC_TOTAL_MCU 
Description: Total number of VLC MCU. 
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0x4c00 VLC Total MCU number JPG_VLC_TOTAL_MCU 


cl ll ll al lll lll bl el all 
= i ( ”~«C 
Gl a GS a at al 
hc, AP 


Type R/W 


Field Name Type | Reset | Description 
Value 
es 
TOTAL_MCU_CNT [19:0] 20’hO | Total number of VLC MCU, entire frame. 


8.3.4.2.63 JPG_VLC_CTRL 
Description: VLC control. 


0x4c04 VLC control JPG_VLC_CTRL 


B a A AEA 
VLC_ 
sone | ccc 
oe 
ee ee eee ede 


VLC_ 
es” 


Type wo 


Field Name Type | Reset | Description 
Value 
VLC_STS [31] T’hO | VLC status, 
O: idle; 
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ee) eS a 
es a 


VLC_CLR o wo ano | Write ‘1’ to clear VLC module. 


8.3.5 Application Notes 


8.3.5.1 Program Flow 


Decoding 
- Set module clock, SW reset module; 


- Enable module, Set module interrupt, Set decoding address, Set image pitch, Set 
MCU info.; 


- Set BSM cfg; 

- Set DCT cfg; 

- Set MBIO cfg; 

- Set Luma DC parameter; 

- Set Chroma DC parameter; 

- SetLumaAC parameter; 

- Set Chroma AC parameter; 

- Set VLD table; 

- Set Q table; 

- Set MBIO buffer/MCU cfg; 

- Set bit{0] of MBIO_CTRL to ‘1’, complete SW cfg, and start MBIO; 
- Set MCU info. to VLD; 

- Set bit{0] of VLD_CTRL to ‘1’, start VLD; 

- Wait decoding done, polling bit[2] of MBIO_CTRL or respond MBIO interrupt; 


Encoding 
- Set module clock, SW reset module; 


- Enable module, Set module interrupt, Set encoding address, Set image pitch, Set 
MCU info.; 


- Set BSM cfg; 

- Set VLC cfg; 

- Set DCT cfg; 

- Set MBIO cfg; 

- Set VLC table; 

- Set Q table; 

- SW flush out JPEG file header; 
- Set MBIO MCU cfg; 
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- Set bit{0] of MBIO_CTRL to ‘1’, complete SW cfg, and start MBIO; 
- Wait VLC done, polling bit[1] of JPG_INT_STS or respond VLC interrupt; 
- Process the tail of bit-stream; 


8.3.5.2 Program Notes 


8.3.5.2.1 Cache path 


Only support normal yuv420 2-plane without rotation, designed to enhance axi bus rd 
performance. When use cache path, JPG will may 8 MCU once with cache. REMEMBER TO 
DISABLE CACHE PATH if try to use other path. The Hw only masks the enc or decode mode. 


8.3.5.2.2 Quick path 


Support yuv420,422(2/3-plane) without rotation, When use quick path, JPG will fetch 2 MCU 
once with ping-pong buf. REMEMBER TO DISABLE CACHE PATH if try to use quick path. 


8.3.5.2.3 Work with isp 
The software should start next frame process until jpg has finished current frame. 


8.4 ISP 


8.4.1 Introduction 


8.4.1.1 Scope 


The goal of this document is to specify the hardware implementation of Image Signal Processing (ISP). 
ISP can handle three kinds of input data format: Bayer raw RGB (10-bit), Full RGB, and YUV 422 (8-bit). 
ISP receives raw RGB data with the Bayer pattern from the Camera Sensor and outputs YUV image 
after a series of image processing. If the input is YUV data, only YUV-related processing will be 
applied. The design can support the two major application scenarios: preview and capture modes. 
The ISP module works as a standard hardware IP. 


8.4.1.2 Definitions, Symbols and Abbreviations 


ISP Image Signal Processing 
LCDC LCD Controller 
DCAM Digital Camera interface 


EMC External Memory Controller 


8.4.2 Feature List 


8.4.2.1 Single Channel(r6p9b Pike2) Feature List 


> Image resolution and frame rate 
> Preview: up to 3264 x 2448, 30 fps 
> Capture: up to 3264 x 2448, 10 fps 
> clock frequency is up to 320MHz. 
> Input Format 

> Capture (From EMC, support both big and little endian) 
H Raw RGB, 2 pixel / 32-bit word, 10 bit / pixel 

H MIPI CSI-2 RAW10, 4 pixel / 5 byte 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2746 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(GOR SPREADTRUM 


$$$ ooo soo eos ve sso vent nns nnn ooeosseevasnnnnnsevadsunnn 


V.0.1 


YUV 4:2:2, 2 pixel / 32-bit word (1 plane, CbYOCrY1) 

YUV 4:2:2 (2 planes, 1 Y plane, 1 UV/VU plane) 

YUV 4:2:0 (2 planes, 1 Y plane, 1 UV/VU plane) 

YUV 4:2:2 (3 planes, 1 Y plane, 1 U plane, 1 V plane) 
Preview (From DCAM, only big endian) 

Raw RGB, 2 pixel / 32-bit word, 10 bit / pixel 


Output Format 


To EMC (support both big and little endian) 

YUV 4:2:2 (1 plane, CbY9CrY;) 

YUV 4:2:2 (2 planes, 1 Y plane, 1 UV/VU plane) 

YUV 4:2:0 (2 planes, 1 Y plane, 1 UV/VU plane) 

YUV 4:2:0 (3 planes, 1 Y plane, 1 U plane, 1 V plane) 

YUV 4:2:2 (3 planes, 1 Y plane, 1 U plane, 1 V plane) 
To DCAM (only big endian) 

YUV 4:2:2 (1 plane, CbY,CrY,) 


Raw RGB space 


Pre Global Gain Correction 
Black Level Calibration (BLC) 
VST 
Non-Local Mean 
IVST 
RGB Gain 
Lens Shading Correction (LENS) 
Auto White Balance (AWB) related 
Binning 
AWB correction (AWBC) 
AWB calculation(SW) 
AE monitor(AEM) 
Noise Reduce (NSR) 
Bad Pixel Correction (BPC) 
GrGb Correction 
Bilateral Denoise 
Color Filter Array+EE (CFAE) 


Full RGB space 


Color Matrix Correction 10bits (CMC10) 
Gamma Correction (GMC) 
Color Conversion and Enhancement (CCE) 


YUV space 


Pre-Color Denoise 

Pre-filter 

Bright Adjustment 

Auto Contrast Adjustment base histogram statistics (AUFOCONT) 
Histogram 2 

Auto Focus monitor (AF) of custom interested region 
Edge Enhancement 

Y Gamma 

Y Delay 

Color Noise Reduction (CNR) 

Post-CDN 

Color Saturation Suppression in low light level region 
Color Saturation Adjustment in typical cases 

HUE 
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IIR CNR 

YRandom 
YIQ space 

Anti-flicker 
Standard AHB Interface (One Slave) and AXI interface(One Master) 
Power Control 


VV ovVds 


8.4.3 Algorithm 


The major algorithms for ISP will be briefly described in this section. 


8.4.3.1 Overall Data Flow 


The overall data flow of ISP is illustrated in Figure 8-6. ISP woks as an independent module to focus 
on the image processing and cooperates with Digital Camera Interface (DCAM) and LCD Controller 
(LCDC). DCAM receives the input pixel data from Camera Sensor. The received data can be sent to 
either the ISP pipeline directly or the external memory depending on the requirement from different 
application scenarios. The captured data in external memory then are reloaded into the ISP pipeline 
and continue the subsequent processing. ISP Data Fetch sub-module is responsible for data fetching 
from the external memory. The received Raw RGB data then are handled in the Raw RGB sub-module 
and Full RGB sub-module successively. If the input data is YUV, all RGB color related processing will 
be skipped. The generated YUV from previous sub-modules will be the input source of the post 
processing in the YUV sub-module. Finally the results will be stored to the external memory by the 
Data Store sub-module. LCDC can display these processed data controlled by the software. Besides, 
ISP can provide some related statistics information such as AF etc. and the software can uses this 
information to adjust the camera sensor for better image quality. 


Sensor 


Camera 
Interface 


Image Signal Processing 
Ñ 

Raw RGB Full RGB YUV Data 
a Processing Processing Processing Store 


| | BPC list | | 


Captured 
Data 


Processe 
d Data 


LCD 
Controller 


Figure 8-6 ISP Data Flow Diagram 
8.4.3.2 Data related issue 


8.4.3.2.1 Bayer Pattern 


It’s a necessary to support full combination of bayer mode. ISP can handle 4 kinds of bayer pattern as 
given in Figure 8-7. 
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a) Mode 0 b) Mode 1 c) Mode 2 d) Mode 3 


Figure 8-7 Four kinds of Bayer Pattern 


Figure 8-8 shows an example to indicate the bayer pattern transition even in one picture when 
different start points are selected. So it’s important to maintain the correct bayer pattern in the slice- 
based processing. 


Figure 8-8 Bayer Pattern Transition in one picture 


8.4.3.2.2 Slice Partition 

The slice-based processing is the key method in ISP to support the huge image resolution and just use 
the limited line buffer. The image will be partitioned to several slices. The basic unit of ISP processing 
is one slice and ISP doesn’t record any information between neighboring slices. It’s the software’s 
task to tell ISP all required parameters before one new slice starts. 


Slice 0 Slice 1 Slice 2 Slice 3 


Slice 4 Slice 5 Slice 6 Slice 7 


Figure 8-9 Partition Mode for Slice based Processing 


Figure 8-9 shows an example about the slice partition mode. The blue range is the redundant area to 
guarantee the same result with the non-slice processing. Table 8-2 lists the extra range required for 
different modules. 


Table 8-2 Extra Range for Slice mode 


Denoise 
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CFA 4 
Pre_CNR_new 2 
Pre CNR al 24 
PreFilter 0 
CNR 6 
Post_CNR 4 i 
IIRCNR | 4 | 4 
Total 55 


8.4.3.2.3 Input / Output format 
The memory accesses of ISP support the 1D mapping with pitch controlling. All data should be 
arranged with the raster scanning pattern. 


=. 


1D mapping (Pitch = Image Width) 1D mapping with pitch (Pitch > Image Width) 


Figure 8-10 Raster Scanned Data 


ISP support four kind of endian type for input and output data. ISP totally convert the input data to 
be big endian inside ISP. Usually the system process the big endian and the little endian. Fig 6 shows 
the endian control of normal Raw RGB, MIPI RGB and YUV data format. 


32-bit, little endian 


Value=0 
32-bit, big endian _ 

Value=1 
Byte 3 Bytel | Value=2 
Value=3 


a) Endian control in ISP 
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10-bit Raw RGBO 10-bit Raw RGB1 10-bit Raw RGB1 10-bit Raw RGBO 


Big endian of Raw RGB format(value=1) Little endian of Raw RGB format(value=0) 


b) Endian control of Raw RGB format 


Big endian of YUV format(value=1) Little endian of YUV format(value=0) 


c) Endian control of YUV format 


DEER ea ea | ea Coa Fear Fa PCB 


Coa RO a PONN PION] O21 [_op21_[ Near 


Compact format for RAW 10bit(big endian, value=1) | Compact format for RAW 10bit(little endian, 
value=0) 


d) Endian control of MIPI format 


Figure 8-11 Color data format and Endian control 


For Raw RGB format, 10-bit data should be stored to a 16-bit space. DCAM should provide this kind 
of input data. And for YUV 422, just one plane with CbYCrY can be supported. All processes in ISP are 
based on big endian pattern and ISP can fulfill 4 kinds of endian controlling as illustrated in Figure 
8-11 b). New 10bit compact format is given in Figure 8-11 c). 


1. Input Format 
a) Capture (From EMC) 
i. Raw RGB, 2 pixel / 32-bit word, 10 bit / pixel 
32-bit, big endian 


‘don't care, 10-bit Raw RGBO ‘don't care 10-bit Raw RGB1 


Figure 8-12 Normal Raw RGB input data format of Capture Mode 
ii. MIPI CSI-2 RAW10, 4 pixel / 5 byte 
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DEER Fea eA S oA 


Coa ooa J ea PM 


Figure 8-13 CSI-2 Raw RGB input data format of Capture Mode 


iii. YUV 4:2:2, 2 pixel / 32-bit word (1 plane, CbYoCrY1) 
32-bit, big endian 
ByteAddr0 DE EEE ByteAddr3 ] 


Figure 8-14 YUV422 input data format of Capture Mode 


b) Preview (From DCAM) 


i. Raw RGB, 2 pixel / 32-bit word, 10 bit / pixel 
32-bit, big endian 


Figure 8-15 Raw RGB input data format of Preview Mode 


2. Output Format 
a) To EMC 
i. YUV 4:2:2 (1 plane, CbY,CrY;) 


CbY ,CryY;, 1 Plane 


Figure 8-16 YUV422 output data in 1 plane of Capture Mode 
ii. YUV 4:2:2 (2 planes, 1 Y plane, 1 UV/VU plane) 


YoY1Y2Y3, Y Plane UoVoU:V:, UV Plane 


Figure 8-17 YUV422 output data in 2 plane of Capture Mode 
iii. YUV 4:2:0 (2 planes, 1 Y plane, 1 UV/VU plane) 


UoVoU:V1, UV Plane 
YoY1Y2Y3, Y Plane 
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Figure 8-18 YUV420 output data in 2 plane of Capture Mode 
iv. YUV 4:2:2 (3 planes, 1 Y plane, 1 U plane, 1 V plane) 


YoY: Y2Y3, Y Plane UpU,U2U3, U Plane VoViV2V3, V Plane 


Figure 8-19 YUV422 output data in 3 plane of Capture Mode 
v. YUV 4:2:0 (3 planes, 1 Y plane, 1 U plane, 1 V plane) 


UoU1U2U3, U Plane VoViV2V3, U Plane 
YoY1Y2Y3, Y Plane 


Figure 8-20 YUV420 output data in 3 plane of Capture Mode 


b) To DCAM 
Support only one format, YUV 4:2:2 (1 plane, CbYoCrY1) 


CbYoCrY;, 1 Plane 


Figure 8-21 YUV422 output data of Preview Mode 


8.4.3.2.4 Data Restriction 


Because various image format need to be supported, there are some data restrictions for 
input/output format as followings: 


1. Both of Image width and Input(fetch) slice width must be multiple of 2. 
In YUV 4:2:2 format, each Cb data is corresponding to two Y data(YO & Y1), Cr data is similar. The 
width of input slice must be multiple of 2, then each Y data have completely Cb & Cr data 
information. 


ByteAddr0 | ByteAddrI | ByteAddr2 | ByteAddr3 | 


Figure 8-22 YUV422 format 


2. Fetch memory address limitations. 
a) For 1 plane YUV format, Y address must be word aligned. 
According to data restriction 1, all the Y data is in pairs and a pair of Y data is stored in one word. This 
means that the 2 LSB bits of Y address must be 2’b00 when SW config Y address register, but 2’b01, 
2’b10 and 2’b11 are illegal. 
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memory | 0x12345670) | 0x12345671 | 0x12345672 | 0x12345673 , 0x12345674 


address 


Figure 8-23 YUV 1 plane address limitation of Fetch 


b) For 2 planes YUV format, both Y and UV address must be halfword aligned. 

Because Y and Cb/Cr are in 2 different address spacing in 2planes YUV format, a pair of Y data is 
stored in half word. Therefore, Y address allow half word align, same as Cb/Cr address. This means 
that the 2 LSB bits of Y(Cb/Cr) address could be 2’b00 or 2’b10 when SW config Y address register, 
but 2’b01 and 2’b11 are illegal. 


In additional, Y and Cb/Cr must have the same aligned address, included word aligned and half 
aligned. One address is word aligned and the other one is half-word aligned is illegal. 


) 


Y memory ]ox12345670 | 0x12345671 Jox12345672 | 0x 12345673 | 0x12345674 
address i i 


| a |: 
UV memory 0x22345670 0x22345671 — 0x22345673 — 


address 


i o 


Figure 8-24 YUV 2 plane address limitation of Fetch 


c) For 3 planes YUV format, Y address must be halfword aligned and is unified with UV address. 
Because Y, Cb and Cr are in 3 different address spacing in 3planes YUV format, a pair of Y data is 
stored in half word and Cb & Cr is stored in each byte. Therefore, Y address allow half word aligned, 
Cb & Cr address allow byte aligned. This means that the 2 LSB bits of Y address could be 2’b00 or 
2’b10 when SW config Y address register, but 2’b01 and 2’b11 are illegal. For Cb and Cr address, 
there is no limitation of 2 LSB bits. 


In additional, Y, Cb and Cr must have the unified aligned address which is similar as 2 planes. If the 
LSB bit of Cb and Cr address is 1’b0, then Y address must be word aligned (2’b00). And if the LSB bit 
of Cb and Cr address is 1’b1, then Y address must be half-word aligned (2’b10). 


PY memory |oxi234s670 | 0x12345671 | 0x12345672 | 0x12345673 | 0x1234567+ | 0x12345675 [0x12345676 {0x12345677 I 0x12345678 


| i E ë OOO E 


Ean © 4 | 


— a `~ _ — 


Usmemory 0x22345670 | 0x2234567 | | 0x22345672 | 0x22345673 | 0x22345671 
lL O e 


N ommon l 0x32345670 | 0x3234567! | 0x32345672 | 0x32345673 | 0x32345674 


MT i o 


Figure 8-25 YUV 3 plane address limitation of Fetch 


3. Output(store) slice width must be multiple of 8. 
After ISP module processing, the slice data need to be output to memory for storing. Because 1/2/3 
planes YUV format are all supported, the ouput slice width must be multiple of 8. 
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For example, if width is not multiple of 8 in 3 planes format, the last word of Cb & Cr address are not 
fully filling. Then the data in memory is not successive with next slice and may cause data error. Of 
course, the last slice don’t need to comply with this rule because it don’t have next slice. 


8.4.3.3 Color Space based Processing 


There are four color spaces in ISP as shown below. For more algorithm information, please refer to 
the ISP algorithm documents. 


Raw RGB Full RGB YUV 
a > 
Space Space Space 


YIQ 
Space 


Figure 8-26 Color spaces 


8.4.4 Architecture Design 


ISP serves as a stand alone AHB IP which can be configured by firmware through AHB slave port and 
access the external memory through AHB master port. The flow can be found in Figure 8-27Error! 
Reference source not found.. A special forwarding path from the DCAM to the ISP is inserted to 
provide the bandwidth saved processing. Another data path is also existed that the DCAM can store 
the captured data to the external memory and the ISP can load these data for further processing. 


External Memory 


Image Signal 
Processing 


Camera Interface LCD Controller 


Figure 8-27 SP connection with related modules 
8.4.4.1 Block Diagram 


8.4.4.1.1 Signal Channal Block Diagram 
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ISP PMU 


Mem Arbiter (0x0300) 


ISP 


proceed data 


Binnin 
DCAM @ Captured © Pixel 3 
Data pixel Data 
= do g ~ Binni s |g j 
g 7 S 180 |ø 
oe 11x11 _ So (6x 1008) 2a E5 los 
10 lines (0x2100) at as BB es 
— — — — © P © 
bo o 7 oe 
F ¥ 
Data m (BlackLevel [Ron can! — AWB || [Bad Pixel 
Dispatcher —> Pe Gain! ,!Cotibration| | RGB Gain Correctie Correc 
esas] e ean a EES etc) 
5x7 
ATOTO) j 
Raw RGB FulRGE LL | Full RGB 8x 8 
(10bit) (bit) (10bit) 7 line | 
Col : 
‘eet |} d 
nhance x. 
(0x3700) il AIST (0x3800) | [A 
š AF Monite 
YUV 422 Y (8bit) Anti Flicker V1 | | Anti Flicker V2 (0x3C00). 
(8bit) Raa Ranma | (0x4200) (0x4600) oxo 
Beast ped pee — t 
Mosor q vg ee k 
i Histogram 
Statistics 
YUV 422 a 
Pre Bright Sees 7 x 
| piler y Paguatmen eae A ee Y comp. peN 
(0x500) [K(Cx8300) Pee [STOS Color Color Hu 
CDI 2x2 5x5 >| Saturati Satu J IIR CNR] „| YRand ISP St 
x5 {ine 4 lines 8 lines Stporess on Ausiment Pre ustani (0x6400 P| (0x6500) P (x02007 
- P| (0x5B00) | | (0x5C00) | 1 | | | > 
KEA FRSECON 93 UV comi 1 
>| ) e 
UV comp. (08800) [| E00 >) P eee 
9x7 11x5+4x5 
8 lines 10 lines+5 lines 
Figure 8-28 Block Diagram of One Channle ISP 


Figure 2-1Figure 8-28 shows the block diagram of ISP in details and the hex numbers are the base 
address each unit in ISP register space. The blocks with gray background are data accessing related 
modules and the blocks with two colors mean async-clock related modules. AHB Master is 
responsible for the AHB protocol processing. Memory Arbiter will decide which one can be hit for 4 
clients: Fetch reading, Lens reading, BPC reading, and Store writing. Both the DCAM’s data and the 
memory data are handled in the ISP Fetch to generate the uniform internal format. And then the 
output data are sent to RAW RGB YIQ or YUV processing depending on the data format in Data 
Feeder. The ISP Store will store the final YUV results to the external memory. 


The blocks with yellow background focus on the RAW RGB processing. There are two special modules 
which both need additional parameters based on the coordinates. One is the Lens Shading Correction 
(LENS) and another is the Bad Pixel Correction (BPC). These parameters will be fetched from the 

external memory. The green blocks denote the Full RGB processing, the purple blocks denote the YIQ 
processing and the blue blocks for YUV processing. 


ISP PMU is the power management unit of ISP and AHB slave is the register interface of ISP. Both ISP 
status and some data of internal buffer can be obtained from AHB slave too. 


8.4.4.2 HW/SW Co-operation Flow 


The processing unit of the ISP is one slice: 


1) 


SW configures all the control parameters to each module of ISP before one slice starts. There 


are two types parameters, one is parameter for each module, the other is the parameter for data 
path control (such as enabling/disabling bypass path); 


2) 
3) 


SW enables the ISP; 


SW can poll the ISP Store module to decide whether one slice is done. The done flag is set 


when both the data processing and memory accessing operation are done. ISP Store will send the 
interrupt to SW when it has done the job of one slice. The modules such as Auto Focus which need to 
feedback information to SW should have their independent interrupt. 
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Each module provides one status word: 


Bit13~22: The index of row which is being processed 
Bit3~12: The index of column which is being processed 
Bit2: Down-streaming FIFO empty flag 

Bit1: Up-streaming FIFO empty flag 

BitO: Idle / busy flag (1 idle, O busy) 


An example is given below to explain the cooperation flow in Figure 8-29. 


0. w 2W 3W PicWid 
i lice 01 lice 02 Slice 03} 
18) £32) Ii) (W416) 
(H+14) (H+14) (H+14) H+14) 
H 
lice. 1 lice 11 lice 1 Slice. 1 
Wei S 32) Web Wl b 
(H+27) (H+27) (H+27) H+27) 
2H| 
lice. 2 lice 21 lice 22 Slice 2 
A 3 i) 32) A 
(H+27) (H+27) (H+27) H+27) 
3H f t SHS 
we g We ) Weg Wei 6 
(H’+13) (H’+13) (H’+13) H’+13) 
PicHeil 


* Note: W' = PicWid - 3W, H' = PicHei - 3H 
Figure 8-29 Slice Mode Partition Example 
Task: capture RAW RGB pixels, ISP processing then output YUV 422 pixel with same size 
Suppose that the slice is W x H, for example W=1650, H=1240. 
PicWid denotes the original image width and PicHei for the image height. 
Step 0: Global Control for ISP 


Turn on main clock of ISP, so ISP can receive the slave commands set by FW if ISP as a whole is power 
off. 


Configure the no-change parameters during the whole processing for one image, such as lots of 
algorithm parameters. 


Set the corresponding bypass / non-bypass flags for all ISP modules. 

Step 1: Slice 00 processing 

Set the output address Out_BAddr for YUV data in the external memory and related pitch value 
Set the buffer base address In_BAddr for RAW RGB data in SDRAM 


Set the slice edge information (true top, false bottom, true left, false right) 
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Set the slice size: width is (W+16), height is (H+13) 
Turn on ISP gated clocks of all modules. 
Enable ISP. 


Polling the status of ISP store sub-module to check whether the current slice is finished or not. (Or 
wait ISP slice done interrupt) 


If the ISP is done, the data with WxH size had been processed and stored in the external memory. 
Step 2: Slice 01 processing 

Recalculate the input and output buffer address and reset ISP 

Update the slice edge information (true top, false bottom, false left, false right) 

Same processing in Step 1 

.. Similar processing for Slice 02 

Step 3: Slice 03 processing 

Same processing for previous slices 


If the slice is done, the data with PicWidxH size had been processed and stored in the external 
memory. 


Now image pixels of H rows are ready for encoding or other further processing. 

If FW need some additional time to deal with row switching, it can turn off the main clock of ISP. 
Step 4: Slice 10 processing 

Reset the output buffer address when necessary 

Update other parameters based on the slice positions 

Same processing for previous slices 

Similar processing for other Slices until all slices are done. 


8.4.4.3 Pipeline Control and FIFO 

The processing unit of ISP pipeline is pixel and the throughput of each module is nearly 1 pixel per 
cycle. 

8.4.4.4 Clock Control 


Any the module’s clock can be gated independently. There will be a PMU to control all modules’ 
clock. There are two modes of clock gating: 


Mode 1: SW controls the clock. If SW finds one module’s status is done, it can gate its clock and un- 
gate it when SW wants to enable this module. 


Mode 2: HW controls. When one module has done its job of one slice, it can gate its clock by itself. 
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8.4.4.5 Module Hierarchy 


ISP_full_top 
| ----- ISP_top 
| ----- isp_pmu 
| ----- isp_core_top 
| ----- isp_ahb_sbus 


| ----- isp_common_proc_top 
|---- ahb_sbus_ common, isp_arbiter, axi_master, common_cfg, dispatch 
|----isp_ fetch, isp_interrupt, isp store 
| ----- isp_raw_rgb_top 
|---- rgb_pre_gain, rgb_blc, rgb_gain, 
|---- rgb_lens, Binning, rgb_awbc, rgb_aem, 
|---- rgb_bpc, rgb_grgb, Bilateral_denoise 
| ----- isp_full_rgb_ top 
|---- frgb_cfatee, frgb_cmc10, frgb_gma, 
|---- frgb_cce, HSV, Postrize 
| ----- isp_auto_top 
{——yiq_anti_flicker 
| ----- isp_yuv_top 
|---- yuv_precnr, yuv_prf, yuv_bright, 
|---- yuv_hist_stat, yuv_hist_stat2, yuv_edge, 
|---- yuv_cnr, yuv_postcnr, yuv_saturation_supress / adjust, yuv_hue 
|---- Y Gamma, Y Delay, IIRCNR, YRandom 
| ----- ISP_mem_top 
Figure 8-30 Module Hierarchy 


8.4.4.6 Interfaces 


The input and output signals is listed in Table 8-3. All signals are connected to other SoC modules, no 
external I/O signals. 


Table 8-3 1/0 definition 
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clk_bist_320m 1 Input CLOCK 

ptest_icg mode 1 Input Test pin 

ptest_bist_mode 1 Input Test pin 

ptest_scan_mode 1 Input Test pin 

mem_bypass 1 Input Test pin 

djtag tdo 3 Output JTAG 

clockdr 1 Input 

shiftdr 1 Input 

updatedr 1 Input 

djtag_instr 1 Input JTAG 

djtag_tck 1 Input JTAG 

djtag_tdi 1 Input JTAG 

djtag_trstl 1 Input JTAG 

Jtag_update_en 1 Input JTAG 

clk_dcamO 1 Input CLOCK DCAMO main clock 

rst_dcam0_n 1 Input RESET DCAMO asynchronous reset, 
active low 

clk_ahb 1 Input CLOCK AHB main clock 

rst_ahb_n 1 Input RESET AHB asynchronous reset, active 
low 

clk_axi 1 Input CLOCK AXI main clock 

rst_axi_n 1 Input RESET AXI asynchronous reset, active 
low 

clk_isp 1 Input CLOCK ISP main clock 

rst_isp_n 1 Input RESET ISP asynchronous reset for logic 
design, active low 

rst_cfg_n 1 Input RESET ISP asynchronous reset for 
config registers, active low 

DcamO2isp_buf_full | 1 Output DCAM & ISP 

V.0.1. — Spreadtrum Communications, Inc., Confidential and Proprietary 2760 of 3034 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(G3 SPREADTRUM' 


SC7731E Device Specification 


DcamO2isp dat_en | 1 Input DCAM & ISP 

DcamO2isp_dat 32 Input DCAM & ISP 

DcamO2isp_sof 1 Input DCAM & ISP 

DcamO2isp_eof 1 Input DCAM & ISP 

Isp2dcamO_buf_full | 1 Input DCAM & ISP 

Isp2dcamO_dat_en | 1 Output DCAM & ISP 

Isp2dcamO_dat 1 Output DCAM & ISP 

Isp2dcam0_sof 1 Output DCAM & ISP 

Isp2dcam0_eof 1 Output DCAM & ISP 

isp_int_req_chO 1 Output Interrupt ISP core interrupt 
ARVALID 1 Output AXI Master AXI Master signal 
ARADDR 32 Output AXI Master 

ARLEN 4 Output AXI Master 

ARSIZE 3 Output AXI Master 

ARBURST 2 Output AXI Master 

ARLOCK 2 Output AXI Master 

ARCACHE 4 Output AXI Master 

ARPROT 3 Output AXI Master 

ARID 4 Output AXI Master 

RREADY 1 Output AXI Master 

AWVALID 1 Output AXI Master 

AWADDR 32 Output AXI Master 

AWLEN 4 Output AXI Master 

AWSIZE 3 Output AXI Master 

AWBURST 2 Output AXI Master 

AWLOCK 2 Output AXI Master 

AWCACHE 4 Output AXI Master 
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AWPROT 3 Output AXI Master 
AWID 4 Output AXI Master 
WVALID 1 Output AXI Master 
WLAST 1 Output AXI Master 
WDATA 64 Output AXI Master 
WSTRB 8 Output AXI Master 
WID 4 Output AXI Master 
BREADY 1 Output AXI Master 
ARREADY 1 Input AXI Master 
RVALID 1 Input AXI Master 
RLAST 1 Input AXI Master 
RDATA 64 Input AXI Master 
RRESP 2 Input AXI Master 
RID 4 Input AXI Master 
AWREADY 1 Input AXI Master 
WREADY 1 Input AXI Master 
BVALID 1 Input AXI Master 
BRESP 2 Input AXI Master 
BID 4 Input AXI Master 
HSEL 1 Input AHB Slave AHB Slave signals 
HREADYin 1 Input AHB Slave 
HADDR 32 Input AHB Slave 
HTRANS 2 Input AHB Slave 
HBURST 3 Input AHB Slave 
HWRITE 1 Input AHB Slave 
HSIZE 3 Input AHB Slave 
HWDATA 32 Input AHB Slave 
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HRDATA 32 Output AHB Slave 
HREADYout 1 Output AHB Slave 
HRESP 2 Output AHB Slave 


8.4.4.7 Clocks and Resets 


Table 8-4 1/0 definition 


clk_dcam0O CLOCK DCAMO main clock 

rst_dcam0_n RESET DCAMO asynchronous reset, active low 

clk_ahb CLOCK AHB main clock 

rst_ahb_n RESET AHB asynchronous reset, active low 

clk_axi CLOCK AXI main clock 

rst_axi_n RESET AXl asynchronous reset, active low 

clk_isp CLOCK ISP main clock 

rst_isp_n RESET ISP asynchronous reset for logic design, 
active low 

rst_cfg_n RESET ISP asynchronous reset for config 
registers, active low 


8.4.4.8 Macro Cell Requirements 


Table 8-5 Macro cell requirements 


1 RF2SH_1024X10 1024 | 10 two port no 6 ISP input dispatch buffer, 1.5 row data 

2 RF2SH_1024X30 1024 | 30 two port no 6 ISP input dispatch buffer, 1.5 row data 

3 RF1SH_1024X120 BE | 1024 | 120 single port | yes 1 ISP raw sizer line buffer, 6 row data 

4 RF1SH_2048X10 2048 | 10 single port | no 2 ISP raw sizer line buffer, 1 row data 
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5 RF1SH_2240X160_BE | 2240 | 120 single port | yes 1 Pre-wavelet Deniose line buffer, 6 row data 
6 RF1SH_1120X28 1120 | 28 single port | no 8 LENS para buffer, 2 sets 

7 RF1SH_2240X80_ BE | 2240 | 80 single port | yes 1 BPC line buffer, 4 row data 

8 RF2SH_512X26 512 26 two port no 2 BPC store bad pixel coordinate buffer, 2 sets 
9 RF1SH_2240X120 BE | 2240 | 120 single port | yes 1 Deniose line buffer, 6 row data 

10 | RF1SH_2240X160 BE | 2240 | 140 single port | yes 1 CFA line buffer,7 row data 

11 | RF1SH_2240X16 2240 | 16 single port | no 1 CFA g buffer, 1/2 row data 

12 | RF1SH_2230X32_BE | 2240 | 32 single port | yes 1 AF monitor line buffer, 2 row data 

13 | RF1SH_1458X24 BE | 1472 | 24 single port | no 4 3D LUT buffer, 2 sets 

14 | RF1SH_2240X32_BE | 2240 | 16 single port | yes 2 Pre-filter uv/y buffer, 1 row data 

15 | RF1SH_1130X64_BE | 2240 | 64 single port | yes 1 Color denoise u/v line buffer, 4 row data 

16 | RF1SH_2240X64_BE | 2240 | 64 single port | yes 1 Edge enhance y line buffer, 4 row data 

17 | RF2SH_1024X32 1024 |32 two port no 2 ISP store buffer. 

18 | RFISH_2208X38 2208 |38 single port | no 1 AWB monitor line buffer, 1/4 *2 row data. 
19 | RF1SH_256X192 BE | 256 96 single port | yes 4 AWB monitor store buffer, 256 items, 2 sets 
20 | RF1SH_1024X64_BE | 1024 | 64 single port | yes 2 AE monitor buffer, 1024 items, 2 sets 

21 | RF1SH_1024X22 1024 | 22 single port | no 2 AE monitor buffer in YIQ, 1024 items, 2 sets 
22 | RF1SH_2240X32_BE | 2240 | 32 single port | yes 1 Binning line buffer, 2 row data, 

23 RF2SH_128X20 128 20 two port yes 2 Binning store buffer, 128x2 pixel, 2 sets 

24 | RF2SH_256X24 256 24 two port no 2 Histogram store buffer, 256 items, 2 sets 

25 | RF2SH_64X32 64 32 two port no 8 New Histogram store buffer, 64x4 items, 2 sets 
26 | ROM_1024x16 1024 | 16 single port | no 2 Denoise&Color denoise Division ROM Table 


ISP has 6 block of memories for SW to read & write. 


Table 8-6 Memories for SW read/write 
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4 HISTS_chO 0x60A15000 | Ox60A153FC | 24 Memory for HISTS statistic channel O data 
5 HISTS2_ROIO_chO Ox60A16000 | Ox60A160FC | 32 Memory for HISTS2 ROIO statistic channel 0 data 
6 HISTS2_ROI1_chO Ox60A16100 | Ox60A161FC | 32 Memory for HISTS2 ROI1 statistic channel 0 data 
7 HISTS2_ROI2_chO 0x60A16200 | Ox60A162FC | 32 Memory for HISTS2 ROI2 statistic channel 0 data 
8 HISTS2_ROI3_chO 0x60A16300 | Ox60A163FC | 32 Memory for HISTS2 ROI3 statistic channel 0 data 
9 3D_LUT_BUFO_chO 0x60A17000 | 0x60A17B60 | 24 Memory A for 3D LUT channel 0 mapping parameter 
10 | HSV_BUFO_ chO 0x60A18000 | 0x60A185A0 | 20 Memory A for HSV channel 0 mapping parameter 
11 | VST_BUFO_chO 0x60A19000 | Ox60A19FFC | 10 Memory A for VST channel 0 mapping parameter 
12 | IVST_BUFO_chO Ox60A1A000 | Ox60A1AFFC | 10 Memory A for IVST channel 0 mapping parameter 
13 | FGAMMA_R_BUFO_chO Ox60A1B000 | 0x60A1B200 | 8 Memory A for FGAMMA R channel 0 mapping parameter 
14 | FGAMMA_G BUFO chO 0Ox60A1C000 | 0x60A1C200 | 8 Memory A for FGAMMA G channel 0 mapping parameter 
15 | FGAMMA_B_BUFO_chO 0x60A1D000 | 0x60A1D200 | 8 Memory A for FGAMMA B channel 0 mapping parameter 
16 | YGAMMA_BUFO_chO Ox60A1E000 | Ox60A1E200 | 8 Memory A for YGAMMA channel 0 mapping parameter 
17 | NLM_BUFO_chO Ox60A1F000 | Ox60A1FFFC | 10 Memory A for NLM channel 0 mapping parameter 
18 | 3D_LUT_BUF1_chO 0Ox60A20000 | Ox60A20B60 | 24 Memory B for 3D LUT channel 0 mapping parameter 
19 | HSV_BUF1_chO 0x60A21000 | 0x60A215A0 | 20 Memory B for HSV channel 0 mapping parameter 
20 | VST_BUF1_chO 0Ox60A22000 | Ox60A22FFC | 10 Memory B for VST channel 0 mapping parameter 
21 | IVST_BUF1_chO 0x60A23000 | Ox60A23FFC | 10 Memory B for IVST channel O mapping parameter 
22 | FGAMMA_R_BUF1_chO 0Ox60A24000 | 0x60A24200 | 8 Memory B for FGAMMA R channel 0 mapping parameter 
23 | FEAMMA_G_BUF1_chO 0x60A25000 | 0x60A25200 | 8 Memory B for FGAMMA G channel 0 mapping parameter 
24 | FGAMMA_B_BUF1_chO Ox60A26000 | 0x60A26200 | 8 Memory B for FEAMMA B channel 0 mapping parameter 
25 | YGAMMA_BUF1_chO 0x60A27000 | 0x60A27200 | 8 Memory B for YGAMMA channel 0 mapping parameter 
26 | NLM_BUF1_chO Ox60A28000 | Ox60A28FFC | 10 Memory B for NLM channel 0 mapping parameter 
27 ISP_LENS BUFO _CHO Ox60A29000 | Ox60A2B2FC | 28 Memory A for LENS channel 0 mapping parameter 
28 ISP_LENS BUF1_CHO Ox60A2C000 | Ox60A2E2FC | 28 Memory B for LENS channel 0 mapping parameter 
29 ISP_AFL_BUF_PING_CHO | Ox60A2F000 | Ox60A2F77C | 18 Memory A for AFL_NEW channel 0 mapping parameter 
30 ISP_AFL_BUF_PANG_CHO | Ox60A30000 | 0x60A3077C | 18 Memory B for AFL_NEW channel 0 mapping parameter 
31 | AFMrgb _chO Ox60A03CEC | Ox60A03DB0 | 32 Memory for AFM statistic channel 0 data 
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To read/write a whole statistic data of AEM channel 0, SW should read/write 2 words from memory. 


Eg: 


Read address 0x60A12000 and 0x60A12004 can get the first statistic data of AEM. From address 
0x60A12000 can get the low 32bit of this statistic data and from address 0x60A12004 can get the 
high 32bit of this statistic data. 


8.4.5 


8.4.5.1 


Application Note 


Interrupt Control 


ISP supports the standard interrupt control flow. There are Interrupt Enable Register, Interrupt Mask 
Register, Raw Interrupt Register, and Interrupt Clear Register in ISP module. Only one interrupt can 
be send out to Host CPU Interrupt Control Uint. Internal interrupt sources of ISP are combined to one 
external interrupt. Host CPU received the ISP interrupt and then it can check the ISP’s interrupt 
registers to find which interrupt source occurs. 


ISP internal interrupt source list: 


aem_start_int 


Table 8-7 Interrupt Control 


te a o o 


aem start interrupt 


afm_start_int 


afm start interrupt 


aem_int 


aem done interrupt 


binning_int 


binning done interrupt 


anti_flicker_int 


anti_flicker done interrupt 


afm_int afm done interrupt 

afm_rgb_int afm(rgb) done interrupt 

hist2_int histogram2 done interrupt 
hist_rst_int histogram reset interrupt 
hist_cal_int histogram calculate done interrupt 


dcam_eof_int 


dcam eof interrupt, from dcam 


dcam_sof_int 


dcam sof interrupt, from dcam 


dcam_buf_full_int 


dcam receive buffer full interrupt 


store_buf_full_int 


Isp store buffer full interrupt 
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isp_buf_full_int 


isp buffer full interrupt 


isp_start_int 


isp start work interrupt 


shadow_done_int 


shadow register update done interrupt 


store_int 


store done interrupt 


isp_all_done_int 


isp all module done interrupt 


lens_load_int 


lens load done interrupt 


bpc_err1_int 


bpc error interrupt 


bpc_err2_int 


bpc error2 interrupt 


binning err1_int 


binning error1 interrupt 


binning err_int 


binning error interrupt 


afm_window24_int 


afm window24 done interrupt 


afm_window23_int 


afm window23 done interrupt 


afm_window22_int 


afm window22 done interrupt 


afm_window21_int 


afm window21 done interrupt 


afm_window20_int 


afm window20 done interrupt 


afm_window19_ int 


afm window19 done interrupt 


afm_window18 int 


afm window18 done interrupt 


afm_window17_int 


afm window17 done interrupt 


afm_window16_int 


afm window16 done interrupt 


afm_window15_int 


afm window15 done interrupt 


afm_window14_int 


afm window14 done interrupt 


afm_window13_int 


afm window13 done interrupt 


afm_window12_int 


afm window12 done interrupt 


afm_window11_int 


afm window11 done interrupt 


afm_window10_int 


afm window10 done interrupt 


afm_window9_int 


afm window9 done interrupt 
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afm_window8 int 


afm window8 done interrupt 


afm_window7_int 


afm window7 done interrupt 


afm_windowé6_int 


afm window6 done interrupt 


afm_window5_int 


afm window5 done interrupt 


afm_window4_int 


afm window4 done interrupt 


afm_window3_int 


afm window3 done interrupt 


afm_window2_int 


afm window2 done interrupt 


afm_window1_int 


afm window1 done interrupt 


afm_window0_int 


afm window0 done interrupt 


afm_rgb_window24_ int 


afm(rgb) window24 done interrupt 


afm_rgb_window23 int 


afm(rgb) window23 done interrupt 


afm_rgb_window22_int 


afm(rgb) window22 done interrupt 


afm_rgb_window21 int 


afm(rgb) window21 done interrupt 


afm_rgb_window20_int 


afm(rgb) window20 done interrupt 


afm_rgb_window19_ int 


afm(rgb) window19 done interrupt 


afm_rgb_window18 int 


afm(rgb) window18 done interrupt 


afm_rgb_window17_int 


afm(rgb) window17 done interrupt 


afm_rgb_window16_int 


afm(rgb) window16 done interrupt 


afm_rgb_window15_int 


afm(rgb) window15 done interrupt 


afm_rgb_window14 int 


afm(rgb) window14 done interrupt 


afm_rgb_window13_int 


afm(rgb) window13 done interrupt 


afm_rgb_window12_int 


afm(rgb) window12 done interrupt 


afm_rgb_window11_int 


afm(rgb) window11 done interrupt 


afm_rgb_window10_int 


afm(rgb) window10 done interrupt 


afm_rgb_window9_int 


afm(rgb) window9 done interrupt 


afm_rgb_window8_ int 


afm(rgb) window8 done interrupt 


afm_rgb_window7_int 


afm(rgb) window7 done interrupt 


afm_rgb_window6_int 


afm(rgb) window6 done interrupt 
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afm_rgb_window5_int 


afm(rgb) window5 done interrupt 


afm_rgb_window4_int 


afm(rgb) window4 done interrupt 


afm_rgb_window3_int 


afm(rgb) window3 done interrupt 


afm_rgb_window2_int 


afm(rgb) window2 done interrupt 


afm_rgb_window1_int 


afm(rgb) window1 done interrupt 


afm_rgb_window0_int 


afm(rgb) window0 done interrupt 


Binning errO: AEA RIFF ddr, WEA fifo GAS, Br BE AT Be a 


Binning err1: binning ÆA done, tE ii iia Be AKA ddr P, HE BY 
slice_startart CZK T ; 


BpcerrO: = Hi AYA 


KERJ Ccol, row) , {Axe MIR AR PREE E (col,row è Ai HAER; 


Bpcerr1: WARINM ddr PHI EIR, Em, MMED, EREE AY fifo 


H RRA I A 


PERT, (BÆR EA EI AL 


Bpcerr2: bpc map WA done, (AIX te FH slice_start CAK T - 


8.4.5.2 


8.4.5.2.1 


3A Control Flow 


rgb_AEM work flow 


rgb_AEM have two work modes, one frame mode and continue mode. There several config 
registers need be set to swich between two modes. The Table below describe rgb_AEM channel 0 
work flow. rgb_AEM channel 1 can work under the same flow, but register address should be 
replaced to channel 1 (=chO_base+ 0x4_0000). 


Before skip-num_clr(0x60A04214[6]) = 1; (clear old | skip_num_clr(0x60A04214[6]) = 1; (clear old 

frame 0 status) status) 

Msel_3a(0x60A00750[2]) = 1; Msel_3a(0x60A00750[2]) = 1; 
ae_bypass(0x60A01914/0]) = 0; ae_bypass(0x60A01914/0]) = 0; 
ae_mode(0x60A01914[1]) = 0; ae_mode(0x60A01914[1]) = 1; 
skip_num(0x60A01914[7:4]) = n; skip_num(0x60A01914[7:4]) = 0; 
skip_num_clr(Ox60A0191 4[8]) = 0; skip_num_clr(Ox60A0191 4[8]) = 0; 

set other papa for rgo_aem(0x60A01918, set other papa for rgb_aem(0x60A01918, 
0x60A0191C, ... Ox60A01920) 0x60A0191C, ... Ox60A01920) 

Frame 0 | Ifn =0, Wait for Wait for y_aem_done(Ox60A00000[9]), got 
y_aem_done(0x60A00000[9]), got statistic statistic information from y_aem memory 
information from y_aem memory address address (Ox60A1_2000~0x60A1_ 3ffc). In 
(Ox60A1_2000~0x60A1_3ffc). In this mode, | this mode, statistic information will be set to 
statistic information can be saved in the 0 at next frame start moment, then new 
memory until next bypass=0 is coming, then | frame statistic is begining. 
new frame statistic is begining. 
wait Working every frame 
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Frame n | Wait for y_aem_done(0Ox60A00000[9]), got Working every frame. 

statistic information from y_aem memory 

address(0x60A1_2000~0x60A1_ 3ffc). In 

this mode, statistic information can be saved 

in the memory until next bypass=0 is 

coming, then new round statistic is begining. 
Note: 
1. rgob_aem_start interrupt(Ox60A00000[8]) only send out at the first valid pixel of the working 
frame; 
2. rgo_aem_done interrupt(Ox60A00000[9]) only send out at the last valid pixel of the working 
frame; 


8.4.5.2.2 Binning work flow 
Binning module has no skip number, so if you config no bypass (set 60a01614_bit[O]=1'bO), Binning 
will work next frame and start do statistic one frame by one frame, until you config Binning bypass. 
Interrupt will be sent in each frame when statistic done. 


The statistic data of Binning module is send to DDR each frame. The base address in DDR is set by SW, 
config register is 0x60a01614. If you want to see statistic data of two or more serial frame, you MUST 


config different base address value and give enough DDR space to keep the statistic data, or you will 
lose some data. 


Note: 


The limit number of binning statistic data is 640x480, so when you config the scaling 
ratio(60a01614_bit[10:8] & 60a01614_bit[6:4]), be careful not beyond this limitation. 


8.4.5.2.3 AFM raw rgb domain work flow 

rgb_AFM have two work modes, one frame mode and continue mode. There several config 
registers need be set to switch between two modes. The Table below only describes rgb_AFM 
channel 0 work flow, channel 1 can work under the same flow, but register address should be 
replaced to channel 1. 


Before msel_3a(0x60A00750[2]) = 1 msel_3a(0x60A00750[2]) = 1 

frame 0 bypass_flag(Ox60A03C14[0]) = 0; bypass_flag(Ox60A03C14[0]) = 0; 
afm_mode(0x60A03C14/1]) = 0; afm_mode(0x60A03C14[1]) = 1; 
skip_num(0x60A03C14[5:2]) = n; skip_num(0x60A03C14[5:2]) = 0; 
skip_num_clr(Ox60A03C1 4[6]) = 0; skip_num_clr(Ox60A03C1 4[6]) = 0; 
set window registers: set window registers: 

(Ox60A03C18 ---- Ox60A03CE8) (Ox60A03C 18 ---- Ox60A03CE8) 

Frame 0 | Ifn=0, Wait for AFM_rgb_done, got Wait for AFM_rgb_done, got statistic 
statistic information from specific address. In | information from specific address. In this 
this mode, statistic information can be saved | mode, statistic information will be set to 0 at 
in the register until next bypass=0 is coming, | next frame start moment, then new frame 
then new frame statistic is beginning. statistic is beginning. 

Wait Working every frame 
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Frame n 


Wait for AFM_rgb_done, got statistic 
information from specific address. In this 
mode, statistic information can be saved in 
the memory until next bypass=0 is coming, 
then new round statistic is beginning. 


Working every frame. 


8.4.5.2.4 AFL work flow 

AFL have two work modes, one frame mode and continue mode. The AFL result is base on multi- 
frame (register configured). There several config registers need be set to swich between two modes. 
The Table below describe AFL channel O work flow. AFL channel 1 can work under the same flow, but 
register address should be replaced to channel 1(=chO_base+ 0x4_0000). 


Before skip_num_clr(0x60A0421 4[6]) = 1; (clear old | skip_num_clr(Ox60A0421 4[6]) = 1; (clear old 
frame 0 status) status) 
Msel_3a(0x60A00750[2)) = 1; Msel_3a(0x60A00750[2]) = 0; 
afl_bypass(0x60A04214/0]) = 0; afl_bypass(0x60A04214/0]) = 0; 
afl_mode(0x60A0421 4[1]) = 0; afl_mode(0x60A04214[1]) = 0; 
skip_num(0x60A04214[5:2]) = n; skip_num(0x60A04214[5:2]) = 0; 
skip_num_clr(0x60A0421 4[6]) = 0; skip_num_clr(0x60A0421 4[6]) = 0; 
set other papa for y_aem(0x60A04218, set other papa for y_aem(0x60A04218, 
0x60A0421C, 0x60A04220) 0x60A0421C, 0x60A04220) 
0x60A04218[15:8]=m (work frame num) 0x60A04218[15:8]=m (work frame num) 
Frame If n = 0, AFL work from 0~m, Wait for Wait for afl_done(Ox60A00000[21]), got 
O~m afl_done(Ox60A00000[21]), got statistic statistic information from DDR memory 
information from DDR memory address address (0x60A04220[31 :0] configured). In 
(0x60A04220[31 :0] configured). In this this mode, statistic information can be saved 
mode, statistic information can be saved in in the memory until next bypass=0 is 
the memory until next bypass=0 is coming, coming, then new frame statistic is begining. 
then new frame statistic is begining. 
wait Working every frame 
Frame Wait for afl_done(Ox60A00000[21]), got Working every frame. 
n~n+m statistic information from DDR memory 
address (0x60A04220[31:0] configured). In 
this mode, statistic information can be saved 
in the memory until next bypass=0 is 
coming, then new frame statistic is begining. 
Note: 
1. AFL_start interrupt(Ox60A00000[20]) only send out at the sof of the first working frame; 
2. AFL_done interrupt(Ox60A00000[21]) only send out at the eof of the last working frame; 


8.4.5.2.5 Histgram work flow 
Histgram have two work modes, one frame mode and continue mode. There several config 
registers need be set to swich between two modes. The Table below describe Histgram channel 0 
work flow. Histgram channel 1 can work under the same flow, but register address should be 
replaced to channel 1. 


V.0.1 


Spreadtrum Communications, Inc., Confidential and Proprietary 


2771 of 3034 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(GOR SPREADTRUM 


SC7731E Device Specification 


Before msel_3a(0x60A00750[2]) = 1 msel_3a(0x60A00750[2]) = 1 

frame 0 hists_bypass(0x60A05514[0]) = 0; hists_bypass(0x60A05514[0]) = 0; 
pof_rst_en(Ox60A05514{[9]) = 1; pof_rst_en(0x60A05514/9]) = 1; 
buf_auto_rst_disable(Ox60A05514[2]) = 0; buf_auto_rst_disable(0x60A05514[2]) = 0; 
hists_mode(0x60A0551 4[3]) = 0; hists_mode(0x60A05514{[3]) = 1; 
skip_num(0x60A05514[7:4]) = n; skip_num(0x60A05514[7:4]) = 0; 
skip_num_clr(Ox60A0551 4[8]) = 0; skip_num_clr(0x60A0551 4[8]) = 0; 
set other papa for Histgram(0x60A05518, set other papa for Histgram(0x60A05518, 
0x60A0551C, 0x60A05520, 0x60A05524) 0x60A0551C, 0x60A05520, 0x60A05524) 

Frame 0 | lfn=0, Wait for hists done Wait for hists _done, got statistic information 
(Ox60A00000[25]), got statistic information from Hists memory address. In this mode, 
from Hists memory address. In this mode, statistic information will be set to 0 at next 
statistic information can be saved in the frame start moment, then new frame statistic 
memory until next bypass=0 is coming, then | is begining. 
new frame statistic is begining. 
wait Working every frame 

Frame n | Wait for hists_done(Ox60A00000[25)), got Working every frame. 


statistic information from Hists memory 
address. In this mode, statistic information 
can be saved in the memory until next 
bypass=0 is coming, then new round 
statistic is begining. 


Histgram need 256 cycles to clear memory, so the minimum width of image should be 256. 


8.4.5.2.6 Histgram_ROIl work flow 
Histgram_ROI have two work modes, one frame mode and continue mode. There several config 
registers need be set to swich between two modes. The Table below describe Histgram_ROI channel 
O work flow. Histgram_ROI channel 1 can work under the same flow, but register address should be 
replaced to channel 1. 


Before msel_3a(0x60A00750[2]) = 1 msel_3a(0x60A00750[2]) = 1 

frame 0 hists2_bypass(Ox60A0561 4[0]) = 0; hists2_bypass(0x60A0561 4[0]) = 0; 
hists2_mode(0x60A05614{[3]) = 0; hists2_mode(0x60A05614/[3]) = 1; 
skip_num(0x60A05614[7:4]) = n; skip_num(0x60A05614[7:4]) = 0; 
skip_num_clr(Ox60A0561 4[8]) = 0; skip_num_clr(Ox60A0561 4[8]) = 0; 
set ROI_range registers: (0x60A05618, set ROI_range registers: (0x60A05618, 
0x60A0561C, 0x60A05620,0x60A05624, 0x60A0561C, 0x60A05620, 0x60A05624, 
0x60A05628, 0x60A0562C, 0x60A05630, 0x60A05628, 0x60A0562C, 0x60A05630, 
0x60A05634 ) 0x60A05634 ) 

Frame 0 | Ifn=0, Wait for hists2_roiX_done, got Wait for hists2_roiX_done, got statistic 
statistic information from Hists2_ ROI information from Hists2_ROI memory 
memory address. In this mode, statistic address. In this mode, statistic information 
information can be saved in the memory will be set to 0 at next frame start moment, 
until next bypass=0 is coming, then new then new frame statistic is begining. 
frame statistic is begining. 
wait Working every frame 
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Frame n | Wait for hists2_roiX_done, got statistic Working every frame. 
information from Hists2_ROI memory 
address. In this mode, statistic information 
can be saved in the memory until next 
bypass=0 is coming, then new round 
statistic is begining. 


8.4.5.3 AWB related 


AWB related processing includes AWB Monitor (AWBM), AWB Calculation (AWB Cal), and AWB 
Correction (AWBC). AWBM provides the statistics data and AWB Cal uses these data to obtain the 
color gains. Then AWBC will adjust the color output based on the previous statistics. SW will fulfill the 
task of AWB Cal, so it could be slow to get the final AWB gain compared with the hardware 
processing. Figure 8-31 gives an example to introduce the cooperation for three AWB modules. A 
delay could be existed for calculated result provided by SW. 


Load AWBM AWB 
stat. data Calculation 
A 


AWBM AWBM AWBM AWBM AWBM 
off off off off 


Pic 0 Pic 1 Pic 2 Pic 3 Pic 4 


Pre-defined Pre-defined Pre-defined Pre-defined Calculated 
Parameter Parameter Parameter Parameter Parameter 


Figure 8-31 An example for AWB processing 


8.4.5.4 programming guide 
1. CFA config bypass, need set hist/hist2 module bypass. 


2. aem data in sram and DDR 64bit order should be [red, green, blue]. 


3. when ISP work in 3 plane data output mode, and MMU enable, may cause data write error 
because of AXI bandwith limitation. The detail reason is that store has only 1 AID, in 3plane mode, 
MMU will miss ID cache frequently, and MMU will read page table each time which cause AXI 
bandwidth worse. Soluation: adjust plane output number setting. 


8.4.6 Control Register 


http://shsvn03/svn/CHIP/ASIC/Pike2/ASIC/LogicDesign/Device spec refer/ISP Module Register 
Specification r6p91(pike2).docx 


8.5 VSP_1080P_LITE 


8.5.1 Freature List 


1. Support H.264 decode(cabac,cavlic)/encode(cavlic); 

2. Performance requirement: 1080p@30fps dec/enc; 

3. Remove de-interlace data path; 

4. Remove EIS in MEA fetch stage; 

5. Support ARGB888/yuv 3plane data input in encode mode current data channel; 

6. Remove rotation function in fetch current stage; 

7. Change AHB to APB3.0 interface; 

8. Support mbrc in H264 encoder data path; 
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9. Support snu in H264 encoder data; 

10. Optimize BSM read(8->16)/write(8->16) burst length; 
11. Optimize VLC in h264 cavic. 

12. Remove MP4 dec/enc, VP8 dec. 

13. Up ppa col read priority. 

14. Encoder qp range 0~51. 


8.5.2 Control Register 
http://shsvn03/svn/CHIP/DigitallP/VSP1080p lite/r1p0/VSP 1080P lite r1pO control register.docx 


8.5.3 Application Note 


Open-Risc reset sequence: 

Write 1 to IMCU_EB(0x20c0O_0008) to generate pos-edge to enable IMCU clock; 
Reset open-risc core by write AHB control register; 

Write 1 to IMCU_START(Ox20c0_0008); 

IMCU polling IMCU_STS(0x0080) in vsp_glb_regs. 


If detect it has been set to 1, write 1 to CLR_START(0x0084) to clear this bit. 


8.6 GSP_LITE 


8.6.1 Feature list 


Feature list: 

° Add Qos signal in AXI bus 

° Support input size: 8191x8191(clip picture); output size: 8191x8191. 

e Support 2 layer alpha z-order(layer0) blending and color key,including 1 layer scaling and 1 
layer(YUV) and background . 

e Support background layer fill depend on RGB register. 

e Support LO YUV420-2p/YUV420-3p/RGB888/ARGB888/RGB565 input rotation 

° No support scaling in LO RGB888/ARGB888/RGB565 input rotation mode 

e Support scaling from 1/4 ~4 in yuv input rotation mode 

e Support Layer1 register shadow. 

e Need even pitch in clipping in YUV420_2p/3p image mode. 

e Need even pitch in clipping in YUV422_2p image mode. 

° Znum0/znum1 need configure to different 0/1 seperately whether LayerO/layer1 disable. 

° Clip_start/clip_size/pitchx/heighx need 2pixel aligned in x/y direction when scaling 1/2 down 
sample mode 

° Clip_start/clip_size/pitchx/heighx need 4pixel aligned in x/y direction when scaling 1/4 down 
sample mode 

° Support 90,180 and 270 degree rotation, flip horizontal and flip vertical for blending/scaling 
output. 

° Support configurable work mode for scaling and blending. 

= (LO+L1)_scale 

= LO(scale)+L1 

° No support RGB/alpha swap mod in input layerx pallet mode. 

° Support clipping; 

° Support one layer scaling from 1/16~4, vertical 4/6/8 tap, horizontal 4/6/8 tap in image layer. 
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° Support 1/2, 1/4 down sample in vertical/horizontal direction in image layer( LO). 
° support OSD layer scaling from 1/4~4. 

° Support alpha scaling. 

° Support ARGB input scaling. 

° Support 6 color space convert matrix for rgb to yuv in destination output. 

° Support 6 color space convert matrix for yuv to rgb in LO input 

° Support dithering RGB888 to RGB565; 

° Support endian configures. 

° Support under input mode in LayerO (image) layer: 


3-plane: YUV420_3p; YV12(YUV420_3p UV 16align), 
2-plane: YUV422, YUV420; 
1-plane: ARGB888, RGB888, RGB565 


° Support under input mode in Layer1 (osd) layer: 
1-plane: ARGB888, RGB888, RGB565 


° Support under output mode : 
3-plane: YUV420, 


2-plane: YUV422, YUV420; 


1-plane: ARGB888, RGB888 (24bit/32bit), RGB565; 


Table 8-8 Source/destination data formats 
Format Data Mapping(big endian) 
YUV422 
Y | [7:0] UV | [15:8] | [7:0] 
YO VO UO 
Y1 V2 U2 
Y2 v4 U4 
Y7 V14 U14 
The U/V data is half of the Y data in horizontal. 
Data address should be half-word aligned,(include 2 pixels) 
YUV420_2p 
Y [7:0] | UV | [15:8] | [7:0] 
YO VO UO 
Y1 V2 U2 
Y2 V4 U4 
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Y7 


V14 


U14 


The U/V data is half of the Y data in horizontal and vertical. 


Data address should be half-word aligned,(include 2 pixels) 


YUV420_3p 1-plane: 
[31:24] [23:16] [15:8] [7:0] 
Y3 Y2 Y1 YO 
Y7 Y6 Y5 Y4 
2-plane: 
[31:24] | [23:16] [15:8] [7:0] 
U3 U2 U1 UO 
U7 U6 U5 U4 
3-plane: 
[31:24] [23:16] [15:8] [7:0] 
V3 V2 V1 VO 
V7 V6 V5 V4 
The U/V data is half of the Y data in horizontal and vertical. 
Data address should be half-word aligned,(include 2 pixels) 
RGB888 
[31:24] [23:16] [15:8] [7:0] 
Reserved RO GO BO 
Reserved R1 G1 B1 
ARGB888 
[31:24] [23:16] [15:8] [7:0] 
AO RO GO BO 
Al R1 G1 B1 
RGB565 
[31:27] | [26:21] | [20:16] | [15:12] | [10:5] [4:0] 
R1 G1 B1 RO GO BO 
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R3 | G3 B3 | G2 | B2 
All input/output data support 4 endian mode(32bit) 
endian [31:24] [23:16] [15:8] [7:0] 
mode 
Byte3 Byte2 Byte1 ByteO 
00 Byte3 Byte2 Byte1 ByteO 
01 ByteO Byte1 Byte2 Byte3 
10 Byte2 Byte3 ByteO Bytel 
11 Bytel ByteO Byte3 Byte2 
All input/output data support 1 endian mode(64bit) 
endian [63:32] [31:0] 
mode 
Byte7-4 Byte3-0 
0 Byte7-4 Byte3-0 
1 Byte3-0 Byte7-4 
RGB565 configure 
rgb565 mode 
000 RGB 
001 RBG 
010 GRB 
011 GBR 
100 BGR 
101 BRG 
ARGB 888 configure 
ARGB888 mode 
0 ARGB 
1 RGBA 
UV configure(2-plane) 
ARGB888 mode 
0 UV 
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E we 


8.6.2 GSP Function Descripiton 


8.6.2.1 Structure Overview 
8.6.2.2 Color Space Conversion 
1) Input Color Space Conversion 


a. ARGB888->PMARGB8388 with block_alpha 
(A,R,G,B) ->(block_alpha*A, block_alpha*A*R, block_alpha*A*G, block_alpha*A*B) 


b. PMARGB888-> PMARGB888 with block_alpha 
(A,R,G,B) ->((A* block_alpha),( block_alpha *R),( block_alpha *G),( block_alpha*B)) 


C: RGB565-> ARGB888 
assign R[7:0] = {R[4:0],R[4:2]};assign G[7:0] = {G[5:0],R[5:4]};assign B[7:0] = {B[4:0],B[4:2]} 


d. YUV-> ARGB888 
- YUV422(YUV420) to YUV444 
As above formula, input/output data is YUV444.In YUV422, duplication sequence is from 
left to right in horizontal direction. In YUV420, duplication sequence is from left to right in 
horizontal direction, up to down in vertical direction. Relationship between YUV444 and YUV422 
(YUV420) as follows: 


YUV422 YUV444 
n H- | i i a r Po DE E 
a k | i i i i Ee da al ee a 
PE A 
| ae a i E P T m 


Figure 8-32 Relationship between YUV422 and YUV444 
YUV420 YUV444 


line1 H 


i i i 
line2 — | i ! 
l l l 
| | i 


line3 EF 


line4 


: Original UV Pixel : Duplicated UV Pixel 


Figure 8-33 Relationship between YUV420 and YUV444 
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- UV444 to RGB 
GSP core only support RGB/ARGB888 data formats. So the YUV image data must be convert 
to RGB888 before blend. Before the YUV convert to RGB , YUV can be adjusted for special 
application, the adjustment and the conversion formula as below show: 


SC7731E Device Specification 


, 


-BT601 normal: 


i ð 5743 | — 735052 + 2048 | 
R 4096 | Ya 4096 
1410 2925 554840 + 2048 
Gi=/1 Ua\+ 
4096 4096 4096 
B i 7258 i Va — 929038 + 2048 
4096 | 4096 
- BT601 reduce: 
4769 6537 | — 913087 + 2048 | 
R 4096 4096 || Ya 4096 
4769 1605 3330 555316 + 2048 
G= Ua |+ 
4096 4096 4096 4096 
B 4769 8263 Va —1133920 + 2048 
4096 4096 4096 
-BT709 normal: 
i i 6450 | — 825649 + 2048 | 
R 4096 || Ya 4096 
767 1917 343644 + 2048 
G|=l1 Ca) 2e 
4096 4096 4096 
B i 7601 Va — 972869 + 2048 
4096 4096 


- BT709 reduce: 
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A769 j 7343 | —1016222 + 2048 | 
R 4096 4096 | Ya 4096 
A769 873 2183 314893 + 2048 
G|= Uaj) E 
4096 4096 4096 4096 
B 4769 8652 Ò Va —1183816 + 2048 
4096 4096 | 4096 
-BT2020 normal: 
i é 6040 | — 773115 + 2048 | 
R 4096 | Ya 4096 
674 2340 385827 + 2048 
Gi=|l Ua |+ 
4096 4096 4096 
B i 7706 ‘ Va — 986395 + 2048 
4096 | 4096 | 
- BT2020 reduce: 
4769 ð 6876 | ~956418 + 2048 | 
R 4096 4096 | Ya 4096 
4769 767 2664 362913 + 2048 
G|= Ua S E 
4096 4096 4096 4096 
B 4769 8773 o Va —1199215 + 2048 
4096 4096 | 4096 
2) Output Color Space Conversion 
a. RGB(ARGB888/PMARGB888) to YUV 


Convert RGB888 to YUV444. The conversion formula as below shows: 


-BT601 normal: 


| 1225 2404 467 2048 | 
Y 4096 4096 4096 TR 4096 
691 1357 2048 526336 
U |= G |+ 
4096 4096 4096 4096 
V 2048 1715 333 |_B| | 526336 
| 4096 4096 4096 | | 4096 | 
- BT601 reduce: B 7 7 
| 1052 2065 401 67584 
Y 4096 4096 4096 TR 4096 
607 1192 1799 526336 
U |= G |+ 
4096 4096 4096 4096 
V 1799 1506 293 |_B| | 526336 
4096 4096 4096 | | 4096 | 


-BT709 normal: 
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[ 871 2929 296 


4096 4096 4096 
469 1579 2048 


4096 4096 4096 
2048 1860 188 


Y 
U |= 
V 


- BT709 reduce: 
| 748 2516 254 


4096 4096 4096 
412 1387 1799 


4096 4096 4096 
1799 1634 165 


Y 
U |= 
V 


| 4096 4096 4096 | 


4096 4096 4096 
-BT2020 normal: 


4096 4096 4096 
572 1476 2048 


4096 4096 4096 
2048 1883 165 


| 1076 2777 243 |] 


| 4096 4096 4096 | 


- BT2020 reduce: 
| 924 2385 209 


4096 4096 4096 
502 1297 1799 


4096 4096 4096 
1799 1654 145 


b. RGB(ARGB888/PMARGB888) 


| 4096 4096 4096 | 


2048 | 
R 4096 
526336 
G+ 
4096 
B| | 526336 
| 4096 | 
7 | 67584 | 
R 4096 
526336 
G+ 
4096 
B| | 526336 
| | 4096 | 
| 2048 | 
R 4096 
g 526336 
4096 
B| | 526336 
| 4096 | 
67584 | 
R 4096 
a 526336 
4096 
B | | 526336 
| 4096 | 
to RGB565 
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As 2.3.3 below description. directly truncate is : rgb565={r[7:3],g[7:2],b[7:3]}; 


8.6.2.3 Dithering 


When converse RGB888 to RGB565, using dithering. Dithering data flow is show as Figure 8-34. 


RGB888 


Dither Matrix T ~y 


Ri 


m] Comparator R 


Dither Matrix T ~ y 


Gi >| Comparator 


Figure 8-34 


1) R dithering 


Dither Matrix T 


| Bigs | Comparator 


RGB565 


Dithering data flow 


Ri[7:0] is converted to Ro[4:0] using dither matrix T (4x4 matrix) as follows: 
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o =. OA oO 
U UNA 
Oe NOO 
N A U 


Ri[7:0] is separated to two parts. The first part is the higher five bits Ri[7:3] and the second part is 
the lower three bits Ri[2:0]. The lower three bits Ri[2:0] is compared with the corresponding element 
in the threshold matrix. If Ri[2:0] is bigger than the corresponding element, the Ri[7:3] add 1. 
Otherwise, Ri[7:3] remains its initial value. The output result Ro[4:0] is equal with Ri[7:3].The next 
pixel in same row does the same processing. In the row direction of image pixel array, Column 
exchange should be done after every four pixel processed. Also namely, the first column move tothe 
fourth column, the rest three columns move forward one by one in order(1->4,2->1,3->2,4->3). After 
finish four times column exchange, reverse the present threshold matrix, then do the column 
exchange continually. In the column direction of image pixel array, row exchange should be done 
after every four pixel line processed. After finish four times row exchange, reverse the present 
threshold matrix, then do the row exchange continually. The method is same as column exchange 
described above. 


4 5|4/0|5| 0 0|/6}1]8|6 8/0 
2 Km 2 | 7 | | © 4/2] 5] 3] 2 3) 4 
5 4/5 a dala o; 7/1] 6|7 6/0 
3 2/3 /|6|2/8 513|/4] 2/3 als 
2 3 AAEE 3| 6| 2|7f4|2|5|3|2 alz 
5 4 EAE 4}1/5/1fo0]7/ 1/6] 7 6| 0 
3 2/3 |6|2/8 2}8| 3/6] 5| 3] 4| 2] 3 2| 5 
4 5|4/0|5|0 5|0| 4} of 0/6 8|6 8] 0 
}5|1|4 4 514/1/5|140|7 6 
|3|6|2 2 3/2|8/3 | 695] 3 2 
| 4] 0] 5 5 4/5|/0|/4] of0|6 8 
2 3 3 2/3|}6|2|794] 2 3 
3 2/8 2 3/2/8|/3]6 3 2/5 
4 5|0 5 415|0/4]0 6 8| o 
2 3/6 3 Pals) || 62 |v 2 3/4 
5 4/4 4 5141115 {4 7 6 | 0 
0}6/1}8/6]1/8 lo 8 6 o|4/0/5]4 5 | 0 
4/2/5/3/2|5/3]|4 3 2 6|2/7|3]2 3| 6 
0}7/1|6/|7|1/6]o 6 7 i/5]/1]4]5 ala 
5ļ|3ļ4]|2|3ļ4|2l5 2 3 8|3/6|2/3 2/8 
4|2|5|3/2/513 14 6|2|7|3]2 3| 6 
0}7/1|6 Eee 1/5/1/4]5 aA 
513 |4]2/3 |4 |2 |5 8/3|6/2\3 2/8 
0 je |118 [6 |1 [8 Jo 0|4/0|5]4 5/0 


Figure 8-35 Matrix T change 


2) G dithering 
Gi[7:0] is converted to Go[5:0] using dither matrix T (2x2 matrix) as follows: 


0 2 

3 1 
Gi[7:0] is separated to two parts.The first part is the higher five bits Gi[7:2] and the second part is the 
lower three bits Gi[1:0].The lower three bits Gi[1:0] is compared with the corresponding element in 
the threshold matrix. If Gi[1:0] is bigger than the corresponding element, the Gi[7:2] add 1. 


Otherwise, Gi[7:2] remains its initial value.The output result Go[5:0] is equal withGi[7:2]. Matrix 
same as R. 
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3) B dithering 
The method is same as R dithering described above. 


8.6.2.4 Blending & Color Key 
Support image and OSD alpha blending and color key. 


1. Color key: when pixel value is equal to color-key value, the alpha of this pixel will become 
zero. 


If (pixel_data == color_key) Alpha = 8°h0;RGB = 24’h0; 


else Alpha = block_alpha* pixel_alpha; 


2. 4 layers blending: 
Support 2 layer blending,as Figure 8-36: 


Blend2 


Figure 8-36 Blending Architecture Diagram 
Top 1(Layer1): (A1,R1,G1,B1)--PMARGB; OSD 


Bottom layer(LayerO) : (AO, RO, GO, BO)-- --PMARGB;IMAGE 
L1: (a1,r1,g1,b1)--PMARGB; 
L2: (a2, r2, g2, b2)-- --PMARGB; 


a. ARGB888->PMARGB8388 with block alpha: 
(A,R,G,B) ->((A*block_alpha),(A*block_alpha*R),(A*block_alpha *G),(A*block_alpha*B)) ; 


b. PMARGB888->PMARGB8388 with block alpha: 
(A,R,G,B) ->((A*block_alpha),(block_alpha*R),(block_alpha *G),(block_alpha*B)) ; 


A Blend process 


a= A0 +A1 -A0 * A1;r = (1 — A1) * RO + R1;g = (1 — A1) *GO + G1;b = (1 — A1) * BO + B1; 


8.6.2.5 Clipping 
Support layer clipping. In fetch data phase, GSP trim specified data part from original image. 
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Layer_pitch 
a me > 


Layer_clip_start 
4 Layer_clip_width 3 


Layer_clip_heigth 


Original image 


Figure 8-37 Clipping Architecture Diagram 


8.6.2.6 Rotation 


Support 90° ,180° and 270 ° rotation and mirror in blending /scaling output. The image and 
OSD data stored in memory is linear in O degree rotation. Block is process unit in GSP. 


180° 270° 


0°+mirror 90°+mirror 180°+mirror 270°+mirror 


Rotation : left (anti-clockwise) 
Mirror axis : horizontal line 


Figure 8-38 Rotation Diagram 


In output stage, output sequence should be block by block linearly, as arrow diagram showed in 
figure (a.1~h.1), and in each block, pixel out sequence should be same as stored sequence as arrow 
diagram showed in figure (a.2~h.2) whatever degree rotation is used. 


In rot buffering stage, pixel buffering sequence should be row by row after rotated or mirrored in 
a block as arrow diagram showed in figure (a.3~h.3). 


H In Bn-1 ha 
BO BI B2 tBn-2 |Bn-1 mies . . n In Bn-1 
3 — 1 [p0 pi eR 1 (p0 pi pal ` [s 1 pa 
Bı Bn+l| Bn+: B2n-2 |B2n- Bae a < 2 E =a 
<1 ? Tera 
2 [a32 P6 p32 pó: B3n-l| B3n2| © * ©  |B2ns2 B241] Bon 
B2n | B2n+1 | B2n+2} e e e | B3n-2 |B3n- alee — 7 
peace a Baa I| B2n bala p n 31 | p63 ee) 31) pot SS 
32|———— a|- -i rS re 
p480 psi [p480 psi Sa 32 lpr pZ piP 32/53 Pzp pO 
Bn-l) Bn-2 a oe an B2 BI BO 
a1: block out sequence in GSP a.2: pixel out sequence a3: pixel rot buffer sequence c.1: block out sequence in GSP 
(0 degree rot) (0 degree rot) (o degree rot) (180 degree rot) 
a: 0 degree rotation c: 180 degree rotation 
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SC7731E D 


evice Specification 


e.1: block out sequence in GSP 


€.2: pixel out sequence 


e.3: pixel rot buffer sequence 


(0 degree rot + mirror) 


g-1: block out sequence in GSP 2.2: pixel out seq 


(180 degree rot + mirror) 


g: 180 degree rotation + mirror (mirror axis 


(0 degree rot + mirror) (0 degree rot +mirror) 
e: 0 degree rotation + mirror (mirror axis : horizontal line) 
Abn-1|AB2n-i)B3n-1] + + o 

\ 
[Bn-2 | (Ban-2| B3n-2 
i 


In Bn-1 


\ p3l_p63 Ppl p31ġp63 p511 
B2 \| |Bn+2 | B2n+2 =a S 
\ p30. p62- pjo P30 | p62. p510) 
B1 | Bn+l | Bont aor \ 
; p0 p32 p480] po `| p32 p480) 
i eee 1 2 32 1 2 32 
Bo |! Bn | Ban 


b.1: block out sequence in GSP b.2: pixel out sequence 


(90 degree rot) (90 degree rot ) 


b:90 degree rotation 


(180 degree rot+mirror) 


. et In Bn-1 
- “a In Bn-1 Bn-l| Bnd |-*-* * B2 BI BO 
. 1 5 = pa 
x . $ 32 |pago aii me pi p == ! (p0 pl p2_— pat go p2 pl po 
ae “ ~ IB2n-ll pana] * °° Bn+2 |Bn+1 | Bn , (eee P = 
- 2 2) =» 2 |<|—_—- 
p32 p63| p63 p32 
B2n |B2n+1 | B2n+2} | || B3n-2 |B3n- IB3n-1] Ban2| °° © [B2n+2 | B2n+1 | B2n 
7 = 2 |32 es) p32 3 ea TRN 
Baas 2- B2n-2 |B2n- 1 aS Lt Ef) | A : 32 p 32 7 
Bn | Bni Bnr2j-- 0 o aag A pip päi 2 i n [p480 poll p511 psi 
aa lel è Š $ 
BO BI B2 Bn-2 |Bn-1 


uence g.3: pixel rot buffer sequence 


(180 degree rot + mirror) 


: horizontal line) 


b.3: pixel rot buffer sequence 


(90 degree rot) 


d.1: block out sequence in GSP 4.2: pixel out sequence 


(270 degree rot) (270 degree rot) 


d:270 degree rotation 


++ + ea |) Bn | | Bo 
i \ 
\ \ 
n+l | [Bosi | | BI 
\ Ta 
[i 
242 | |Brt2 | | B2 
k r In Bn-1 
OEN ad \ fe paso m p480 P324 p0 
s ill p48i p33. pl pasi p34 | pl 
B3n-2 | B2n-2 (is pail p63 pal p511 p63 Yp31 
p pi 1 2 15 16 > 2 1516 
uie Nese Wont | Vent 


4.3: pixel rot buffer sequence 


(270 degree rot) 


[Ap30-1 fp2n-1 bni 
B3n-2 | B2n-2 | |Bn-2 
7 ail i In Bn-1 
7 511 63 pail 
l l 32 (P p511 p63 Ąp31 
B2n+2 | |By+2 | | B2 ea \ 
i i a aa \ \ 
I | 2 st (7 B33 pl pai p33 | pl 
Bonet | [Bnet | B1 1 | paso p32 pO any Bia 
i ' mir Al 32 12 31 32 
B2n ||} Bn | | BO 


aa 
BO | Bn | B24- . 
= = 
BI | Bn+1 |B2n+1 
B2 |Bn+2 |B2n+2 
In Bn-1 . 
. . . 1 [po p32 p480) 0 {p32 J| p480 
2 J La — po e (| pa 
Rees Ja ! 
p30_ p62 en p50 |p62 |_| p510 
Bn-2 | B2n-2 | B3n-2 32 | p31 p63 psil p31Vp63 Vpsi1 
panne 12 32 
Bn-l |B2n-1 | B3n-1 . 
f.1: block out sequence in GSP £.2: pixel out sequence £3: pixel rot buffer sequence 
(00 degree rot+ mirror) ( 90 degree rot + mirror) (90 degree rot+ mirror) 
f: 90 degree rotation + mirror (mirror axis : horizontal line) 


8.6.3 
8.6.3.1 


8.6.3.1.1 


Figure 8-39 


Interface 


hardware Interfaces 


AXI interface 


Main features: 


128-bit independent read and write data buses 
synchronous interface to the GSP 
Designed to support to 512MHz 


h.l: block out sequence in GSP h.2: pixel out sequence 


(270 degree rot + mirror) (270 degree rot+mirror) 


h:270 degree rotation+ mirror (mirror axis 


Data flow in Rotation/Mirror 


h.3: pixel rot buffer sequence 


(270 degree rot + mirror) 


: horizontal line) 


Signal 
Name 


Width | I/O 


Description 


Clock Domain 


AWID 


OUT 


Write client ID. 


clk_gsp 


AWADD 


R 32 OUT 


Write address. 


clk_gsp 


AWLEN 


OUT 


Burst length (write). 


clk_gsp 


AWSIZE 


OUT 


Burst size (write). 


clk_gsp 
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AWBURST 2 OUT | Burst type (write). clk_gsp 
Always set to INCR in GSP 
AWPROT 3 OUT | Protection type (write). clk_gsp 
AWQOS 4 OUT | WCH QOS clk_gsp 
AWUSER 4 OUT | MMU WCH USER clk_gsp 
AWVALID 1 OUT | Write address valid. clk_gsp 
AWREADY 1 IN Write address ready. clk_gsp 
WID 4 OUT | Write ID tag. clk_gsp 
WDATA 64 OUT | Write data. clk_gsp 
WSTRB 8 OUT | Write strobe (byte lane). clk_gsp 
WLAST 1 OUT | Write last. clk_gsp 
WVALID 1 OUT | Write valid. clk_gsp 
WREADY 1 IN Write ready. clk_gsp 
BREADY 1 OUT | Write response ready. clk_gsp 
BID 4 IN Response ID. clk_gsp 
BRESP 2 IN Write response. clk_gsp 
BVALID 1 IN Write response valid. clk_gsp 
ARID 5 OUT | Read address ID. clk_gsp 
ARADDR 32 OUT | Read address. clk_gsp 
ARLEN 4 OUT | Burst length (read). clk_gsp 
ARSIZE 3 OUT | Burst size (read). clk_gsp 
ARBURST 2 OUT | Burst type (read). clk_gsp 
Always set to INCR in GSP 
ARQOS 4 OUT | RCH QOS clk_gsp 
ARPROT 3 OUT | Protection type (read). clk_gsp 
ARUSER 4 OUT | MMU RCH USER clk_gsp 
ARVALID 1 OUT | Read address valid. clk_gsp 
ARREADY 1 IN Read address ready. clk_gsp 
RREADY 1 OUT | Read ready. clk_gsp 
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RID 5 IN Read ID tag. clk_gsp 
RRESP 2 IN Read response. clk_gsp 
RDATA 64 IN Read data. clk_gsp 
RLAST 1 IN Read last. clk_gsp 
RVALID 1 IN Read valid. clk_gsp 


Table 2: AXI port description 


8.6.3.1.2 APB interface 
Signal Name Width | I/O Description Clock Domain 
PRDATA 32 OUT APB read data. clk_gsp 
PSLVERR 1 OUT APB ERROR clk_gsp 
PENABLE 1 IN APB ENABLE clk_gsp 
PADDR 16 IN APB address bus. clk_gsp 
PSEL 1 IN Address decoded. clk_gsp 
PREADY 1 OUT APB transfer done. clk_gsp 
PWRITE 1 IN APB write. clk_gsp 
PWDATA 32 IN APB write data. clk_gsp 
PPROT 3 IN APB protect clk_gsp 


Table 3: APB port description 


8.6.3.1.3 Miscellaneous Interface 
Signal Width | I/O | Descripiton Clock Domain 
Name 
clk_gsp 1 IN GSP core clock. - 
reset_gsp 1 IN GSP core reset signal. clk_gsp 
int_gsp 1 OUT | GSP interrupt signal. clk_gsp 


Table 4: GSP port description 
8.6.3.2 Software Interfaces 


8.6.3.2.1 Memory map 
ARM base address: 0x0000_0000 


Offset | Name (Desertion OOOO O 
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0x000 


GSP_GLB_CFG 


Include GSP global controller ,axi read configure 


0x004 


GSP_INT 


Interrupt status, Interrupt enable, Interrupt clr, 
Interrupt raw 


0x008 


NULL 


0x00C 


NULL 


0x010 


NULL 


0x014 


NULL 


0x018 


GSP_MOD_CFG 


Include GSP mode configures. 


0x01C 


GSP_SECURE_CFG 


Include gsp secure mode configure. 


Destination 


reg 


0x020 


DES_DATA_CFG 


Include Data format of destination image 


0x024 


DES _Y_ADDR 


Base address of Y (RGB) work plane. 


0x028 


DES_U_ADDR 


Base address of UV (2-plane), U(3-plane) 


0x02C 


DES_V_ADDR 


Base address of V (3-plane) 


0x030 


DES_PITCH 


Width of work plane. 


0x034 


BACK_RGB 


Background layer argb value. 


0x038 


DES SCL_SIZE1 


Scaling size1 in destination plane. 


0x03C 


NULL 


0x040 


WORK_AREA_SIZE1 


Work areal source/destination size 


0x044 


WORK_AREA_XY1 


Work areal source/destination Start position(X,Y) 


0x048 


WORK_AREA_SIZE2 


Work area2 source size 


0x04C 


WORK_AREA_SXY2 


Work area1 source Start position(X,Y) 


0x050 


WORK_AREA_DXY2 


Work areal destination Start position(X,Y) 


0x054 


NULL 


0x058 


NULL 


0x05C 
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NULL 
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0x060 


LAYERO_CFG 


Include data format,color-key enable,data endian 


0x064 


LAYERO_Y_ADDR 


Y or RGB data base address. 


0x068 


LAYERO_U_ADDR 


UV (2p) or U (3p) data base address. 


Ox06C 


LAYERO_V_ADDR 


V (3-plane) data base address. 


0x070 


LAYERO_PITCH 


Width of original image.(Layer0) 


0x074 


LAYERO_CLIP_START 


Start position(X,Y) of source clip image.(LayerO) 


0x078 


LAYERO_CLIP_SIZE 


Size of source clip image.(width/height) 


0x07C 


LAYERO_DES_START 


Start position(X, Y) in work plane. 


0x080 


LAYERO_PALLET_RGB 


Constant pallet RGB in LayerO 


0x084 


LAYERO_CK 


Color-key and block alpha of LayerO. 


0x088 


NULL 


0x08C 


NULL 


0x090 


NULL 


0x094 


NULL 


0x098 


NULL 


0x09C 


NULL 


LAYER1 


Ox0A0 


LAYER1_CFG 


Include data format,color-key enable,data endian 


Ox0A4 


LAYER1_R_ADDR 


Y or RGB data base address. 


0x0A8 


LAYER1_PITCH 


Width of original image.(Layer0) 


Ox0AC 


LAYER1_CLIP _START 


Start position(X,Y) of source clip image.(LayerO) 


Ox0BO 


LAYER1_CLIP _SIZE 


Size of source clip image.(width/height) 


0x0B4 


LAYER1_DES _START 


Start position(X, Y) in work plane. 


0x0B8 


LAYER1_PALLET_RGB 


Constant pallet RGB in Layer1 


Ox0BC 


V.0.1 


LAYER1_CK 


Color-key and block alpha of Layer1. 
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SHADOW LAYER1 


0Ox0CO SLAYER1_CFG Include data format,color-key enable,data endian 


Ox0C4 SLAYER1_R_ADDR RGB data base address 


0x0C8 SLAYER1_ PITCH Width of original image. 


0x0CC SLAYER1_CLIP START Start position(X, Y) of source clip image. 


0x0DO SLAYER1_CLIP SIZE Size of source clip image. (width/height) 


0x0D4 SLAYER1_DES_START Start position(X, Y) in work plane 


Ox0D8 SLAYER1_PALLET_RGB Constant pallet RGB in Layer1 


OxODC SLAYER1_CK Color-key and block alpha of Layer1. 


GSP DEBUG 


Ox1A0 GSP_IP_REV GSP IP revsion information 


Ox1A4 GSP_AXI_STS GSP AXI information 


0x1A8 GSP_DEBUG_CFG GSP debug control . 


Ox1AC GSP_DEBUG1 GSP debug information. 


0x1BO NULL 


0x1B4 GSP_DEBUG3 Module inner information 


0x1B8 SPARE_GATE 


0x1BC NULL 


MMU CFG 


0x800 MMU_INT MMU Interrupt status, MMU Interrupt enable, 
MMU Interrupt clr, MMU Interrupt raw 


MMU_CFG MMU enable 


MMU_CLR MMU TLB update clear 


MMU_FIRST_VPN MMU first VPN 


MMU_RANGE_VPN MMU range of VPN 


MMU_FIRST_PPN MMU first PPN 


MMU_DEFAULT_PPN MMU default PPN for exception 
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MMU first error VA in RCH out of VPN 


0x820 MMU_OUT_OF_RANGE_VA_WCH 


MMU first error VA in WCH out of VPN 


0x824 MMU_NOVALID_VA_RCH 


MMU first error VA in RCH for invalid VPN 


0x828 MMU_NOVALID_VA_WCH 


MMU first error VA in WCH for invalid VPN 


Ox82C MMU_NOPASS_VA_RCH 


MMU first error VA in RCH for unsecurity space 


0x830 MMU_NOPASS_VA_WCH 


MMU first error VA in WCH for unsecurity space 


0x834 MMU_MISS_CNT 


MMU miss rate counter 


0x838 MMU_ARQOS_CFG 


MMU argos for read pagetable from ddr 


0x83C MMU_IP_REV 


MMU IP revsion information 


0x840 MMU_MIN_PPNO 


MMU mini ppno 


0x844 MMU_PPN_RANGEO 


PPN rangeO 


0x848 MMU_MIN_PPN1 


MMU mini ppn1 


0x84C MMU_PPN_RANGE1 


PPN range1 


0x850 MMU_PAOR_VPN_ADDR_RD 


MMU first error VA in RCH out of PPN 


0x854 MMU_PAOR_VPN_ADDR_WR 


MMU first error VA in WCH out of PPN 


0x858 MMU_PAOR_PPN_ADDR_RD 


MMU first error PA in RCH out of PPN 


0x85C MMU_PAOR_PPN_ADDR_WR 


MMU first error PA in WCH out of PPN 


0x860 


MMU_REG_AU_ MANAGE 


mmu register authority manage 


SCALING1 COEF TABLE 


HORIZONTAL COEF TABLE (72X16) 


0x200 HOR_COEF_1 12 


Tap 1 & tap 2 of group1 in horizontal coefficient 
table 


HOR_COEF_1_34 


Tap 3 & tap 4 of group1 in horizontal coefficient 
table 


HOR_COEF_1_56 


Tap 5 & tap 6 of group1 in horizontal coefficient 
table 


HOR_COEF_1_78 


V.0.1 
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0x210 HOR_COEF_2_12 Tap 1 & tap 2 of group2 in horizontal coefficient 
table 

0x214 HOR_COEF_2_34 Tap 3 & tap 4 of group2 in horizontal coefficient 
table 

0x218 HOR_COEF_2_56 Tap 5 & tap 6 of group2 in horizontal coefficient 
table 

0x21C HOR_COEF_2_78 Tap 7 & tap 8 of group2 in horizontal coefficient 
table 

0x220 HOR_COEF_3_12 Tap 1 & tap 2 of group3 in horizontal coefficient 
table 

0x224 HOR_COEF_3 34 Tap 3 & tap 4 of group3 in horizontal coefficient 
table 

0x228 HOR_COEF_3_56 Tap 5 & tap 6 of group3 in horizontal coefficient 
table 

0x22C HOR_COEF_3_78 Tap 7 & tap 8 of group3 in horizontal coefficient 
table 

0x230 HOR_COEF 4 12 Tap 1 & tap 2 of group4 in horizontal coefficient 
table 

0x234 HOR_COEF_4 34 Tap 3 & tap 4 of group4 in horizontal coefficient 
table 

0x238 HOR_COEF_4_56 Tap 5 & tap 6 of group4 in horizontal coefficient 
table 

0x23C HOR_COEF_4 78 Tap 7 & tap 8 of group4 in horizontal coefficient 
table 

0x240 HOR_COEF_5_12 Tap 1 & tap 2 of group5 in horizontal coefficient 
table 

0x244 HOR_COEF_5_34 Tap 3 & tap 4 of group5 in horizontal coefficient 
table 

0x248 HOR_COEF_5_56 Tap 5 & tap 6 of group5 in horizontal coefficient 
table 

0x24C HOR_COEF_5_78 Tap 7 & tap 8 of group5 in horizontal coefficient 
table 

0x250 HOR_COEF_6_12 Tap 1 & tap 2 of group6 in horizontal coefficient 
table 

0x254 HOR_COEF_6_34 Tap 3 & tap 4 of group6 in horizontal coefficient 
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table 


HOR_COEF_6_56 


Tap 5 & tap 6 of group6 in horizontal coefficient 
table 


HOR_COEF_6_78 


Tap 7 & tap 8 of group6 in horizontal coefficient 
table 


HOR_COEF_7_12 


Tap 1 & tap 2 of group7 in horizontal coefficient 
table 


HOR_COEF_7_34 


Tap 3 & tap 4 of group7 in horizontal coefficient 
table 


HOR_COEF_7_56 


Tap 5 & tap 6 of group7 in horizontal coefficient 
table 


HOR_COEF_7_78 


Tap 7 & tap 8 of group7 in horizontal coefficient 
table 


HOR_COEF_8 12 


Tap 1 & tap 2 of group8 in horizontal coefficient 
table 


HOR_COEF_8 34 


Tap 3 & tap 4 of group8 in horizontal coefficient 
table 


HOR_COEF_8 56 


Tap 5 & tap 6 of group8 in horizontal coefficient 
table 


HOR_COEF_8 78 


Tap 7 & tap 8 of group8 in horizontal coefficient 
table 


HOR_COEF_9 12 


Tap 1 & tap 2 of group9 in horizontal coefficient 
table 


HOR_COEF_9 34 


Tap 3 & tap 4 of group9 in horizontal coefficient 
table 


HOR_COEF_9_56 


Tap 5 & tap 6 of group9 in horizontal coefficient 
table 


HOR_COEF_9 78 


Tap 7 & tap 8 of group9 in horizontal coefficient 
table 


HOR_COEF_10_ 12 


Tap 1 & tap 2 of group10 in horizontal coefficient 
table 


HOR_COEF_10_ 34 


Tap 3 & tap 4 of group10 in horizontal coefficient 
table 


HOR_COEF_10_56 
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Tap 7 & tap 8 of group10 in horizontal coefficient 
table 


HOR_COEF_11_ 12 


Tap 1 & tap 2 of group11 in horizontal coefficient 
table 


HOR_COEF_11 34 


Tap 3 & tap 4 of group11 in horizontal coefficient 
table 


HOR_COEF_11_56 


Tap 5 & tap 6 of group11 in horizontal coefficient 
table 


HOR_COEF_11_78 


Tap 7 & tap 8 of group11 in horizontal coefficient 
table 


HOR_COEF_12_12 


Tap 1 & tap 2 of group12 in horizontal coefficient 
table 


HOR_COEF_12_34 


Tap 3 & tap 4 of group12 in horizontal coefficient 
table 


HOR_COEF_12_56 


Tap 5 & tap 6 of group12 in horizontal coefficient 
table 


HOR_COEF_12_78 


Tap 7 & tap 8 of group12 in horizontal coefficient 
table 


HOR_COEF_13_12 


Tap 1 & tap 2 of group13 in horizontal coefficient 
table 


HOR_COEF_13_34 


Tap 3 & tap 4 of group13 in horizontal coefficient 
table 


HOR_COEF_13_56 


Tap 5 & tap 6 of group13 in horizontal coefficient 
table 


HOR_COEF_13_78 


Tap 7 & tap 8 of group13 in horizontal coefficient 
table 


HOR_COEF_14 12 


Tap 1 & tap 2 of group14 in horizontal coefficient 
table 


HOR_COEF_14 34 


Tap 3 & tap 4 of group14 in horizontal coefficient 
table 


HOR_COEF_14 56 


Tap 5 & tap 6 of group14 in horizontal coefficient 
table 


HOR_COEF_14 78 


Tap 7 & tap 8 of group14 in horizontal coefficient 
table 
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table 

Ox2E4 HOR_COEF_15 34 Tap 3 & tap 4 of group15 in horizontal coefficient 
table 

Ox2E8 HOR_COEF_15 56 Tap 5 & tap 6 of group15 in horizontal coefficient 
table 

Ox2EC HOR_COEF_15 78 Tap 7 & tap 8 of group15 in horizontal coefficient 
table 

0x2FO HOR_COEF_16 12 Tap 1 & tap 2 of group16 in horizontal coefficient 
table 

Ox2F4 HOR_COEF_16_34 Tap 3 & tap 4 of group16 in horizontal coefficient 
table 

Ox2F8 HOR_COEF_16_56 Tap 5 & tap 6 of group16 in horizontal coefficient 
table 

Ox2FC HOR_COEF_16 78 Tap 7 & tap 8 of group16 in horizontal coefficient 


table 


VERTICAL COEF TABLE (72x16) 


0x300 VER_COEF_1 12 Tap 1 & tap 2 of group! in vertical coefficient table 
0x304 VER_COEF_1 34 Tap 3 & tap 4 of group! in vertical coefficient table 
0x308 VER_COEF_1 56 Tap 5 & tap 6 of group! in vertical coefficient table 
0x30C VER_COEF_1 78 Tap 7 & tap 8 of group! in vertical coefficient table 
0x310 VER_COEF_ 2.12 Tap 1 & tap 2 of group2 in vertical coefficient table 
0x314 VER_COEF_2 34 Tap 3 & tap 4 of group2 in vertical coefficient table 
0x318 VER_COEF 2 56 Tap 5 & tap 6 of group2 in vertical coefficient table 
0x31C VER_COEF_ 2 78 Tap 7 & tap 8 of group2 in vertical coefficient table 
0x320 VER_COEF_3_12 Tap 1 & tap 2 of group3 in vertical coefficient table 
0x324 VER_COEF_3 34 Tap 3 & tap 4 of group3 in vertical coefficient table 
0x328 VER_COEF_3_ 56 Tap 5 & tap 6 of group3 in vertical coefficient table 
0x32C VER_COEF_3_78 Tap 7 & tap 8 of group3 in vertical coefficient table 
0x330 VER_COEF 4 12 Tap 1 & tap 2 of group4 in vertical coefficient table 
0x334 VER_COEF _4 34 Tap 3 & tap 4 of group4 in vertical coefficient table 
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Tap 5 & tap 6 of group4 in vertical coefficient table 


VER_COEF_4 78 


Tap 7 & tap 8 of group4 in vertical coefficient table 


VER_COEF_5 12 


Tap 1 & tap 2 of group5 in vertical coefficient table 


VER_COEF_5 34 


Tap 3 & tap 4 of group5 in vertical coefficient table 


VER_COEF_5 56 


Tap 5 & tap 6 of group5 in vertical coefficient table 


VER_COEF_5 78 


Tap 7 & tap 8 of group5 in vertical coefficient table 


VER_COEF_6_12 


Tap 1 & tap 2 of group6 in vertical coefficient table 


VER_COEF_6_34 


Tap 3 & tap 4 of group6 in vertical coefficient table 


VER_COEF_6_56 


Tap 5 & tap 6 of group6 in vertical coefficient table 


VER_COEF_6_78 


Tap 7 & tap 8 of group6 in vertical coefficient table 


VER_COEF_7_12 


Tap 1 & tap 2 of group7 in vertical coefficient table 


VER_COEF_7_34 


Tap 3 & tap 4 of group7 in vertical coefficient table 


VER_COEF_7_56 


Tap 5 & tap 6 of group7 in vertical coefficient table 


VER_COEF_7_78 


Tap 7 & tap 8 of group7 in vertical coefficient table 


VER_COEF_8 12 


Tap 1 & tap 2 of group8 in vertical coefficient table 


VER_COEF_8 34 


Tap 3 & tap 4 of group8 in vertical coefficient table 


VER_COEF_8 56 


Tap 5 & tap 6 of group8 in vertical coefficient table 


VER_COEF_8 78 


Tap 7 & tap 8 of group8 in vertical coefficient table 


VER_COEF_9 12 


Tap 1 & tap 2 of group9 in vertical coefficient table 


VER_COEF_9 34 


Tap 3 & tap 4 of group9 in vertical coefficient table 


VER_COEF_9_ 56 


Tap 5 & tap 6 of group9 in vertical coefficient table 


VER_COEF_9 78 


Tap 7 & tap 8 of group9 in vertical coefficient table 


VER_COEF_10 12 


Tap 1 & tap 2 of group10 in vertical coefficient 
table 


VER_COEF_10 34 


Tap 3 & tap 4 of group10 in vertical coefficient 
table 
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VER_COEF_10_56 


Tap 5 & tap 6 of group10 in vertical coefficient 
table 
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VER_COEF_10 78 


SC7731E Device Specification 


Tap 7 & tap 8 of group10 in vertical coefficient 
table 


VER_COEF_11_12 


Tap 1 & tap 2 of group11 in vertical coefficient 
table 


VER_COEF_11_34 


Tap 3 & tap 4 of group11 in vertical coefficient 
table 


VER_COEF_11_56 


Tap 5 & tap 6 of group11 in vertical coefficient 
table 


VER_COEF_11_78 


Tap 7 & tap 8 of group11 in vertical coefficient 
table 


VER_COEF_12_12 


Tap 1 & tap 2 of group12 in vertical coefficient 
table 


VER_COEF_12_34 


Tap 3 & tap 4 of group12 in vertical coefficient 
table 


VER_COEF_12_56 


Tap 5 & tap 6 of group12 in vertical coefficient 
table 


VER_COEF_12_78 


Tap 7 & tap 8 of group12 in vertical coefficient 
table 


VER_COEF_13 12 


Tap 1 & tap 2 of group13 in vertical coefficient 
table 


VER_COEF_13 34 


Tap 3 & tap 4 of group13 in vertical coefficient 
table 


VER_COEF_13 56 


Tap 5 & tap 6 of group13 in vertical coefficient 
table 


VER_COEF_13 78 


Tap 7 & tap 8 of group13 in vertical coefficient 
table 


VER_COEF_14 12 


Tap 1 & tap 2 of group14 in vertical coefficient 
table 


VER_COEF_14 34 


Tap 3 & tap 4 of group14 in vertical coefficient 
table 


VER_COEF_14 56 


Tap 5 & tap 6 of group14 in vertical coefficient 
table 


VER_COEF_14 78 


Tap 7 & tap 8 of group14 in vertical coefficient 
table 
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VER_COEF_15 12 


Spreadtrum Communications, Inc., Confidential and Proprietary 


Tap 1 & tap 2 of group15 in vertical coefficient 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


2797 of 3034 


GU SPREADTRUM . SC7731E Device Specification 


table 

Ox3E4 VER_COEF_15_ 34 Tap 3 & tap 4 of group15 in vertical coefficient 
table 

Ox3E8 VER_COEF_15_ 56 Tap 5 & tap 6 of group15 in vertical coefficient 
table 

Ox3EC VER_COEF_15_78 Tap 7 & tap 8 of group15 in vertical coefficient 
table 

Ox3FO VER_COEF_16 12 Tap 1 & tap 2 of group16 in vertical coefficient 
table 

Ox3F4 VER_COEF_16_ 34 Tap 3 & tap 4 of group16 in vertical coefficient 
table 

Ox3F8 VER_COEF_16_56 Tap 5 & tap 6 of group16 in vertical coefficient 
table 

Ox3FC VER_COEF_16 78 Tap 7 & tap 8 of group16 in vertical coefficient 
table 


8.6.3.2.2 Register Descriptions 


8.6.3.2.2.1 GSP_GLB_CFG 


Description: Control register of GSP .The format is defined in table below. 


0x0000 GSP global Register Info (32’hO000_0000) GSP_GLB_CFG 
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 |19 |18 | 17 | 16 


Type 


ERR_CODE = Reserved 


CE I ha a 
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rr eee 
GAP_RB [31:24] GSP clk number of AXI read burst interval. (x256clk) 


GAP_WB [23:16] | R/W | 8’hO GSP clk number of AXI write burst interval. 
(x256clk) 

ACLK_FORCE_EN [15] R/W | 1’hO gsp axi core clk force en; 
1: force enable; 0: auto enable 


GCLK_FORCE_EN [14] gsp clk force en: 1: force enable; 0: auto enable 


ERR_CODE [13:9] 5’hO Error type 
O:no error 
1: scale output/input size error 
: scaling zoom error / vtap configure error. 
: destination error in cfg reserve value 
: destination pitch error 
: workarea size error 
: LayerO cfg reserve error 
: Layer1 cfg reserve error 
: LayerO input clip size error 
: Layer1 input clip size error 
: LayerO pitch zero error 
: Layer1 pitch zero error 
: LayerO clip situation error 
: Layer1 clip situation error 
: LayerO output situation error 
: Layer1 output situation error. 
: LayerO~Layer1 all no enable 
: znum error 


ERR_FLG T’hO registers configure error flag 
1: error ; 0: no error 


O a oT a 
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GSP_RUN pee eS ee Write 1 to start GSP blending. 


8.6.3.2.2.2 GSP_INT 


Description: Control register of GSP .The format is defined in table below. 


0x0004 GSP interrupt Info (32’h0000_0000) GSP_INT 
29 | 28 25 | 24 | 23 | 22 |21 |20 |19 |18 | 17 | 16 


31 30 27 | 26 


Reserved 


Field Name Type | Reset | Description 
Value 


RS a 
Lali blll is 
bide e a 
BE alll ll E 
I bl C S 
Lee Lol il el ice Sl 
ee ee | 
I aN A E 
ee 
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8.6.3.2.2.3 GSP_MOD_CFG 


Description: GSP mode Control register of GSP .The format is defined in table below. 


0x0018 GSP MOD Control Register (32’h0180_7110) GSP_MOD_CFG 
si il A 


Reserved BLK_TIMER 


Field Name Reset Description 
Value 


al a ae _ 


BLK_TIMER | [28:16 | R/W | 13’h18 | gsp_clk number used for Block 16x16(pixel) 
] 0 

blk_timer=12ms*freq_gsp *256/(des_pitch*des_height) 
example: 
1. Freq_gsp=512M,des_pitch=’d2560,des_height=’d16 
00, 
default value:13’h180(512M/12ms) 
2. Freq_gsp=307M,des_pitch=’d1280,des_height=’d72 
0, 
default value:13’h3ff(307M/12ms) 
Note: only configure by APB 


ARQOSH [15:12 | R/W | 4’h7 RCH Qos high level value 
] 


ARQOSL [11:8] RCH Qos low level value 
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PMARGB_E | [3] R/W | 1’hO Whether convert ARGB888 to PMARGB888 or reserve 
N original mode 
1: enable; 0 : disable. 


all an 


SCALE1 EN | [1] R/W | 1’hO LayerO Scaling enable control 
0 - disable; 1 - enable; 


RUN_MOD R/W | 1’hO GSP run mode: 
0- LO/L1 scaling before blending; 
1- OSD blending before scaling. 


8.6.3.2.2.4 GSP_SECURE_CFG 


Description: GSP secure mode Control register .The format is defined in table below. 
oe GSP SECURE Control Register (32’h0000_0024) GSP_SECURE_CFG 


Reserved 


lace 


7 6 


Reserved SECURE_ARPROT SECURE_AWPROT NONSEC_ARPROT NONSEC_AWPROT 


Field Name Type | Reset | Description 
Value 


SECURE_ARPROT [12:10] | R/W | 3’hO GSP secure ARPROT configure 
[0] 1 = privileged access;0 = normal access 
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[1] 1 = nonsecure access;0 = secure access 
[2] 1 = instruction access; 0 = data access 


SECURE_AWPROT [9:7] GSP secure ARPROT configure 
[0] 1 = privileged access;0 = normal access 
[1] 1 = nonsecure access;0 = secure access 
[2] 1 = instruction access; 0 = data access 
NONSEC_ARPROT GSP nonsecure ARPROT configure 
[0] 1 = privileged access;0 = normal access 
[1] 1 = nonsecure access;0 = secure access 
[2] 1 = instruction access; 0 = data access 


NONSEC_AWPROT | [3:1] GSP nonsecure ARPROT configure 
[0] 1 = privileged access;0 = normal access 
[1] 1 = nonsecure access;0 = secure access 
[2] 1 = instruction access; 0 = data access 
SECURE_MOD GSP secure mode(write/read by protect) 
0- Layer1 work in unsecure area; 
1- Layer1 work in secure area. 


8.6.3.2.2.5 DES _DATA_CFG 


Description: This control word defines destination image data configure. The format is defined in 
table below. 
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0x0020 Destination Image data configure (32’h0000_0000) DES_DATA_CFG 
fee ce ele aloes ee iat a ce eee ee eller 


Reserved R5_SWAP_MOD R8_SWAP_MOD he DES_IMG_FORMAT 


R2Y_MOD ROT_MOD UV_ENDIAN_MOD Y_ENDIAN_MOD 


pee R/W R/W RO R/W 


Field Name Type | Reset | Description 
Value 


T a 


BK_BLD [30] R/W | 1’hO Destination Background color blending mode: 

ee ye eee 1:blend mode , 0:fill mode. 

BK_EN [29] R/W | 1’hO Destination Background color effective area: 

"PRY 1:work plane , O:work area. 

DITHER_EN [28] R/W | 1’hO RGB565 Dithering enables control in destination 
image 

pee fee 0 - disable;1 - enable; 


R5_SWAP_MOD [25:23] | R/W | 3’hO Mode of swapping the bytes of 16bit RGB565 data. 
2’hO:RGB;2’h1:RBG;2’h2:GRB; 
2’h3:GBR;2’h4:BGR;2’h5:BRG 

[22:20] | R/W | 3’hO Mode of swap RGB888 data in 
XRGB888/ARGB888/CRGB888. 

Re pWAR-MOD 2’hO:RGB;2’h1:RBG;2’h2:GRB; 

2’h3:GBR;2’h4:BGR;2’h5:BRG 
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CR8_EN [19] RGB888 Compressed enable: 
O 0: disable, 1:enable 

DES IMG FORMAT | [18:16] Destination image data format: 
3’h0: ARGB888 ; 3’h1:RGB888 ; 3’h2: RGB565 
3’h3: YUV420_2p; 3’h4: YUV420_ 3p; 
3’h5: YUV422_2p; 

R2Y_MOD [15:13] rgb2yuv matrix sel: 
3’hO: BT601 normal; 3’h1: BT601 reduced 
3’h2: BT709 normal; 3’h3: BT 709 reduced 
3’h4: BT2020 normal; 3’h5: BT2020 reduced 


ROT_MOD [12:10] Blending output rotation mode: 


3’h0: 0°; 3’h1: 90°; 3’h2: 180°;3’h3: 270° ; 


3’h4: 0° +mirror; 3’h5: 90°+ mirror. 


3’h6:180° +mirror. 3’h7:270° + mirror. 
rotation direction : left (anti-clockwise) 
Mirror axis: horizontal line. 
Destination ARGB888/XRGB888 endian mode: 


0- ARGB 1- RGBA 


i 
’h 


UV_ENDIAN_MOD R/W 13 Destination UV/ U/V data byte order, B3B2B1B0 : 
[1:0]: in 32bits word 

2’h0: B3B2B1B0;2’h1: BoB1B2B3 

2’h2: B,By B3B- ;2’h3: B2B; BoB: 

[2]: in 64bits word 


T’hO: B7B,B;B4B3B2B,Bo, 1’h1:B3B B,Bp_B7BgBsBa 


SO il fil a 
Y_ENDIAN_MOD [2:0] R/W | 3’hO Destination Y/RGB data byte order, B3B,B,B, : 

[1:0]: in 32bits word 

2’h0: B;B>B,By;2’h1: ByB;B,B3 
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2’h2: B:Bo B3B2 ;2’h3: B2B3 BoB1 


[2]: in 64bits word 


1’h0: B7B,B;B,B3B,B,Bo, 1’h1:B3B,B,By_B7B.gB;B. 


8.6.3.2.2.6 DES_Y_ADDR 


Description: The control word defines base address of destination Y/RGB data in work plane. The 
format is defined in table below. 


0x0024 Y/RGB Base Address in work plane (32’h0000_0000) DES_Y_ADDR 
Ra Glia ll Kl ch ella Leal 


Type | rw 


ns anil 


Type | &/w 


Field Name Type | Reset | Description 
Value 
DES _Y_BASE_ADDR | [31:4] R/W | 28’hO | Destination Y/RGB data Base address. 
(note: 16byte align) 


ee 


8.6.3.2.2.7 DES _U_ADDR 


Description: The control word defines base address of destination UV/U data in work plane. The 
format is defined in table below. 
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0x0028 UV/A Base Address in work plane (32’h0000_0000) DES_U_ADDR 


DES_UV_BASE_ADDR 


Fall le al hse el etc ee rc ral ec el el 
Type | Rw 


TERASE 


DES_UV_BASE_ADDR Reserved 


Type |e% 


Field Name Type | Reset | Description 
Value 


DES_U_BASE_ADDR [31:4] | R/W |28'h0 | 1.UV data Base address in YUV (2-plane). 
2.U data Base address in YUV (3-plane) 
(note: 16byte align) 
ee 


8.6.3.2.2.8 DES_V_ADDR 


Description: The control word defines base address of destination V data in work plane. The format 
is defined in table below. 


0x002C V Base Address in work plane (32’h0000_0000) DES_V_ADDR 


Fo AAA 


DES_V_BASE_ADDR 


Type | Rw 


ons oe 


Type | Rw 
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Field Name Type | Reset | Description 
Value 


DES _V_BASE_ ADDR [31:4] R/W | 28’hO | V data Base address in work plane when YUV (3- 
plane) . 
(note: 16byte align) 


a Bind nn 


8.6.3.2.2.9 DES_PITCH 


Description: This control word defines destination work plane pitch .The format is defined in table 
below. 


0x0030 Work Plane Pitch Register Info (32’h0001_0001) DES_PITCH 


E FA kl lc il el a ll el 


Reserved DES_HEIGHT 


Type 


ana Reserved DES_PITCH 
R/W 


Field Name Type | Reset | Description 
Value 


D E 
Pp fae fe 


8.6.3.2.2.10 BACK_RGB 


Description:This control word defines PMARGB in background layer. The format is defined in table 
below. 
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0x0034 Background RGB (32’h0000_0000) BK_RGB 


eas tec ee a a cl ed 


BACKGROUND_A BACKGROUND_R 


Type 


BACKGROUND_G BACKGROUND_B 


Type 


Field Name Type | Reset | Description 
Value 
BACKGROUND _A [31:24] 8’hO | constant Alpha for the background 
layer.(PMARGB) 


BACKGROUND_R [23:16] constant R for the background layer.(PMARGB) 
BACKGROUND _G [15:8] constant G for the background layer.(PMARGB) 
BACKGROUND_B [7:0] constant B for the background layer.(PMARGB) 


8.6.3.2.2.11 DES_ SCL_SIZE1 


Description:This control word defines LayerO scaling output size in work plane.The format is defined 
in table below. 
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0x0038 Destination Image Size1 (32’h0001_0001) DES_SCL_SIZE1 
ec ie ea es Rte eal el 


tone — 


eal K 


DES_SCL_H1 


R/W 


Res 


HTAP_MOD1 


DES_SCL_W1 


Field Name Type | Reset | Description 
Value 


E ad? 


VTAP_MOD1 [30:29] | R/W | 2’hO | Scaling veritcal tap mode(scale1) : 
2’b00: vertical 8 tap , 2’b01: vertical 6tap 
2’b10: vertical 4 tap , 2’b11: null 
Note : 

1. scale >1/3, only use 4tap; 

2. 1/3>=scl>1/4 use 4/6tap; 

3. scale=1/4, use 4/6/8tap; 

4.1/4 > scale >1/6, only use 4tap; 
5. 1/6 >= scale > 1/8, use 4/6tap; 
6. scale=1/8, use 4/6/8tap; 

7. 1/8 >scale > 1/12 only use 4tap; 
8.1/12>= scale > 1/16 use 4/6tap; 
9. Scale=1/16, can use 4/6/8tap; 


DES SCL_H1 [28:16] | R/W | 13’h1 | LayerO Scaling destination height. Please ensure it 
is in work plane. 
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HTAP_MOD1 [14:13] | R/W | 2’hO | Scaling horizontal tap mode(scale1) : 
2’b00: horizontal 8 tap , 2’b01: horizontal 6tap 
2’b10: horizontal 4 tap , 2’b11: null 


DES SCL_W1 [12:0] | R/W | 13’h1 | Layer O scaling destination width. Please ensure it 
is in work plane. 


8.6.3.2.2.12 WORK_AREA SIZE1 


Description: This control word defines source/destination size of work areal .The format is defined 
in table below. 


0x0040 Work area Size1 (32’h0001_0001) 


Gaal Ec isc hcl ic cll al cal 


Reserved WORK_AREA_H1 


Type RO R/W 


6, See 
ie ee eee ea 


Reserved WORK_AREA_W1 


Type | 80 


Field Name Type | Reset | Description 
Value 


Sa el a il 
oe ee 


8.6.3.2.2.13 WORK_AREA_XY1 


Description: This control word defines start position of work area1 in destination/source. The format 
is defined in table below. 
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0x0044 work area start1 (32’h0000_0000) WORK_AREA_XY1 


ec (eee ea al ea ed 


Reserved WORK_AREA_Y1 


Type R/W 


Eco (il cel el a a ae cl ec ol 


Reserved WORK_AREA_X1 


Type Rw 


Field Name Type | Reset | Description 
Value 


Se 


WORK_AREA_Y1 [28:16] | R/W | 13’hO | Work areal destination/source 
coordinate(Y),based on the top left point of work 
plane.MUST in work plane. 


I cel nn 

WORK_AREA_X1 [12:0] | R/W | 13’hO | Work areal destination/source 
coordinate(x),based on the top left point of work 
plane.MUST in work plane. 


8.6.3.2.2.14 WORK_AREA_SIZE2 


Description: This control word defines source size of work area2 in run mode2 .The format is 
defined in table below. 
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0x0048 Work area Size2 (32’h0001_0001) 


(Name Reserved WORK_AREA_H2 


Reserved WORK_AREA_W2 


Type RO 


Field Name Type | Reset | Description 
Value 


a a eo 
OO a % C 


8.6.3.2.2.15 WORK_AREA_SXY2 


Description: Defines start position of work area2 in source in run mode=2.The format is defined in 
table below. 
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0x004C Work area2 scr start (32’h0000_0000) WORK_AREA_SXY2 


ec (ee ee al ec ale ed 


Reserved WORK_AREA_SY2 


Type R/W 


SAANA EAA e 


Reserved WORK_AREA_SX2 


Type Rw 


Field Name Type | Reset | Description 
Value 


DO al il, ~ 


WORK_AREA_SY2 [28:16] | R/W | 13’hO | Work area source start coordinate(Y), it is based 
on the top left point of work plane in run mode 2. 
MUST in work plane. 


ee 
WORK_AREA_SX2 [12:0] | R/W | 13’hO | Work area source start coordinate(X), it is based 
on the top left point of work plane in run mode 2. 
MUST in work plane. 


8.6.3.2.2.16 WORK_AREA_DXY2 


Description: Defines start position of work area2 in destination in run mode 2 .The format is 
defined in table below. 
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0x0050 Work area2 des start (32’h0000_0000) WORK_AREA_DXY2 


ec (ee a ec al ed 


Reserved WORK_AREA_DY2 


Type R/W 


CARANA ec cl as a ae ll ec 


Reserved WORK_AREA_DX2 


Type Rw 


Field Name Type | Reset | Description 
Value 


Se ee 


WORK_AREA_DY2 [28:16] | R/W | 13’hO | Work area destination start coordinate(Y), it is 
based on the top left point of work plane in run 
mode 2. MUST in work plane. 


ee 

WORK_AREA_DX2 [12:0] | R/W | 13’hO | Work area destination start coordinate(X), it is 
based on the top left point of work plane in run 
mode 2. MUST in work plane. 


8.6.3.2.2.17 LAYERO_CFG 


Description: This control word defines data format, output layer number, color-key enable of layer 0. 
The format is defined in table below. 
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0x0060 LayerO data configure (32’h0000_0000) LAYERO_CFG 
pa" 28 coll ae | 


Reserved Y2R_MODO Reserved = IMG_FORMATO 


Field Name Type | Reset | Description 
Value 


LO_EN [31] Layer 0 enable control : 0 - disable;1 - enable; 


ZNUM_LO [27] R/W | 1’hO Z-order of layer O 
1’hO: bottom layer,(LO) 
1’h5:top layer (L1) 


a t a nn 


Y2R_MODO [25:23] | R/W | 3’hO [25:24] YUV standard select: 
2’h00 : BT601,2’h01:BT709 ,2’h10: BT2020 
[23] YUV2RGB 1matrix select: 
1’hO: normal matrix ; 1’h1: reduced matrix 


PALLET _ENO [20] LayerO color palette enable :0 - disable 1- enable 
CK_ENO [19] LayerO color-key enable:0 - disable 1 - enable; 


IMG_FORMATO [18:16] | R/W | 3’hO LayerO image input data format: 
3’hO: ARGB888. 3’h1:RGB888. 
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3’h2:YUV422_2p.3’h3: reserve 
3’h4: YUV420_ 2p. 3’h5: YUV420_3p.3’h6:RGB565 
3’h7: YV12(YUV420_3p UV 16align) 


ROT_SRCO [15:13] | R/W | 3’hO LayerO input rotation mode in 
YUV420_2p/YUV420_3p/ARGB888/RGB888/RGB565 
mode: 
3’hO: 0° ; 3’h1: 90°; 3’h2: 180°;3’h3: 270° ; 
3’h4: 0° +mirror; 3’h5: 90°+ mirror. 
3’h6:180° +mirror. 3’h7:270° + mirror. 
rotation direction : left (anti-clockwise) 

Mirror axis: horizontal line. 


PMARGB_MODO [12] LayerO input is pmargb mode 1:yes 0: no 


A_SWAP_MODO [11] R/W | 1’hO LayerO image layer ARGB888/XRGB888 endian 
mode 0 -ARGB 1- RGBA 


RGB_SWAP_MODO | [10:8] R/W | 3’hO Mode of swapping the bytes of RGB data. 
2’hO:RGB;2’h1:RBG;2’h2:GRB; 
2’h3:GBR;2’h4:BGR;2’h5:BRG 


I a a 


UV_ENDIAN_MODO R/W | 3’hO LayerO UV/U/V/A data byte order,B3B2B;By become 
[1:0]: in 32bits word, 
00 - B3B,B,B) 01 - ByB,B>B3 
10 -B,B,B3B, 11 - B2B3BoB, 
[2]: in 64bits word, 
0- B,B¢BsB, B3B,B,Bo, 1- B3B,B,Bp_B7BgBsBa 


ee A E 


Y_ENDIAN_MODO [2:0] R/W | 3’hO LayerO Y/RGB data byte order, B3B2B;By become: 
[1:0]: in 32bits word, 
00 - B3B,B,Byp 01 - BoB,B2B3 
10 -B,ByB3B, 11 - B,B3B,B, 
[2]: in 64bits word, 
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8.6.3.2.2.18 LAYERO_Y_ADDR 


Description: The control word defines base address of Y/RGB/VFBC/IFBC data in LayerO. The format 
is defined in table below. 


0x0064 Y/RGB Base Address in LayerO (32’h0000_0000) 
fe (cl al eg | | a elie ae a kas ata 


Y_BASE_ADDRO 


Type | R/w 


wa Y_BASE_ADDRO Reserved 


Type R/W RO 


Field Name Type Reset Description 
Value 
Y_BASE_ADDRO | [31:4] R/W Y/RGB data Base address in LayerO. 
(note:16byte align) 


O LS 


8.6.3.2.2.19 LAYERO_U_ADDR 


Description: The control word defines base address of UV/U data in LayerO. The format is defined in 
table below. 
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0x0068 UV/U Base Address in Layer0 (32’h0000_0000) LAYERO_U_ADDR 


U_BASE_ADDRO 


lias ica ine a A 
Type 


U_BASE_ADDRO Reserved 


Type 


Field Name Type | Reset Description 
Value 


U_BASE_ADDRO |} [31:4] R/W 28’hO UV data Base address in LayerO when YUV(2plane) . 
U data base address in LayerO when YUV(3plane), 
(note:16byte align) 

C E 


8.6.3.2.2.20 LAYERO_V_ADDR 


Description: The control word defines base address of V data in layerO. The format is defined in 
table below. 


0x006C V Base Address in LayerO (32’h0000_0000) LAYERO_V_ADDR 


Fs ea en cl ta ed adel cal 


V_BASE_ADDRO 


Type 


rene" V_BASE_ADDRO Reserved 


Type 
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Field Name Type | Reset Description 
Value 


V_BASE_ADDRO | [31:4] R/W 28’hO_ | V data base address in LayerO when YUV(3-plane), 
(note:16byte align) 
ee ee 


8.6.3.2.2.21 LAYERO_PITCH 


Description: This control word defines LayerO pitch and height .The format is defined in table below. 


0x0070 LayerO Pitch Register Info (32’h0001_0001) LAYERO_PITCH 


ec ice eal Ko ce el lel il 


Reserved HEIGHTO 


PITCHO 


Field Name Type | Reset | Description 
Value 


— Oee 
eee 


8.6.3.2.2.22 LAYERO_CLIP_START 


Description: This control word defines start position of clipping image in LayerO .The format is 
defined in table below. 
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0x0074 LayerO Clip start (32’h0000_0000) LO_CLIP_START 


ec (ea ea a al ec aad ed 


Reserved CLIP_START_YO 


Type R/W 


CAAA RAe 


Reserved CLIP_START_XO 


Type Rw 


Field Name Type | Reset | Description 
Value 


AO al ai, E 


CLIP_START_YO [28:16] | R/W | 13’h0 | Clip image start y position, it is based on the top 
left point of LayerO. MUST in LayerO. 


a E A S aE 


CLIP_START_XO [12:0] R/W- | 13’h0 | Clip image start x position, it is based on the top 
left point of LayerO. MUST in LayerO. 


8.6.3.2.2.23 LAYERO_CLIP_SIZE 


Description: This control word defines clip image size in LayerO .The format is defined in table below. 
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0x0078 LayerO Clip Size (32’h0001_0001) LAYERO_CLIP_SIZE 


(Name Reserved CLIP_SIZE_YO 


Reserved CLIP_SIZE_XO 


Type RO 


Field Name Type | Reset | Description 
Value 


I lal ad a, 

CLIP_SIZE_YO [28:16] | R/W | 13’h1 | Clip LayerO vertical size, it is based on the top left 
point of LayerO. Please ensure it is in LayerO. 

SS lal SF cn 


CLIP_SIZE_XO [12:0] R/W- | 13’h1 | Clip LayerO horizontal size , it is based on the top 
left point of LayerO. Please ensure it is in LayerO. 


8.6.3.2.2.24 LAYERO_DES_ START 


Description: This control word defines LayerO clip image start position in work plane .The format is 
defined in table below. 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2822 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM ) SC7731E Device Specification 


0x007C LayerO Destination start position (32’h0000_0000) LO_DES_START 


ec ea la al ec aad ed 


Reserved DES_START_YO 


Type R/W 


Eco (lel eel el a a ae ll ec 


Reserved DES_START_XO 


Type Rw 


Field Name Type | Reset | Description 
Value 


A al ai, 


DES_START_YO [28:16] | R/W | 13’h0 | Clip Image start vertical position(Y), it is based on 
the top left point of work plane. Please ensure it is 
in work plane. 


I eb 


DES_START_XO [12:0] | R/W | 13’h0 | Clip Image start horizontal position(X) , it is based 
on the top left point of work plane. Please ensure 
it is in work plane. 


8.6.3.2.2.25 LAYERO_PALLET_RGB 


Description: This control word defines LayerO constant pallet ARGB in Layer1. The format is defined 
in table below. 
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0x0080 LayerO Pallet RGB (32’h0000_0000) LO_PALLET_RGB 


PALLET_AO PALLET_RO 


ARARE 
Type 


PALLET_GO PALLET_BO 


Type 


Field Name Type | Reset | Description 
Value 


8.6.3.2.2.26 LAYERO_CK 


Description: This control word defines LayerO constant RGB for color-key mode and Layer0O block 
alpha. The format is defined in table below. 


0x0084 LayerO CK info (32’h0000_0000) LAYERO_CK 


cee cf ac Li cal ll al 


ALPHAO CK_RO 


Type 


CK_GO CK_BO 


Type 
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Field Name Type | Reset | Description 
Value 


ALPHAO [31:24] Layer0 block alpha. 


CK_RO [23:16] LayerO constant R for color-key mode. 
CK_GO [15:8] LayerO constant G for color-key mode. 
CK_BO [7:0] LayerO constant B for color-key mode. 


8.6.3.2.2.27 LAYER1_CFG 


Description: This control word defines data format,endian,color-key enable of layer1. The format is 
defined in table below. 


0x00A0 Layer1 data configure (32’h0020_0000) LAYER1_CFG 


Reserved 


RO 


6 


Reserved RGB_SWAP1 


Field Name Type Reset Description 
Value 


L1_EN [31] Layer2 enable control : 0 - disable;1 - enable; 


ZNUM_L1 [21] R/W T’h1 Z-order of layer 1 
T’hO: bottom layer,(LO) 
1’h1:top layer (L1) 
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CK_EN1 [18] T’hO Layer1 color-key enable: 
O m 0 —disable,1 - enable; 

IMG_FORMAT1 [17:16] 2’hO Layer1 image input data format: 
eee 00 - ARGB888. 01 - RGB888.10 - RGB565 
I bl il 
ee ae | 


A_SWAP1 [7] R/W 1’hO Layer1 image layer ARGB888 endian mode 
0-ARGB 1- RGBA 


Layer1 color palette enable signal 


0 —disable,1 - enable 


RGB_SWAP1 R/W 3’hO Mode of swapping the bytes of RGB data. 
000 - RGB 001 - RBG 010 - GRB 
011 - GBR 100 - BGR 101 - BRG 


a e eeN 


ENDIAN1 [2:0] R/W 3’hO Layer1 image layer RGB data byte order, 
B3B2B,By become : 
[1:0]: in 32bits word, 
00 - B3B,B,Byp 01 - BoB,B2B3 
10 -B,BoB3B2 11 - B2B3B0oB1 
[2]: in 64bits word, 
0- B7B¢BsB, B3B2B1Bo, 1- B3B2B1Bp_B7BeBsBa 


8.6.3.2.2.28 LAYER1_R_ADDR 


Description: The control word defines base address of RGB/IFBC data in Layer1. The format is 
defined in table below. 
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0x00A4 RGB Base Address in Layer1 (32’h0000_0000) LAYER1_R_ADDR 


R_BASE_ADDR1 


Ea rel | a ccd 
Type | R/w 


Ec Fel cd el cl Co Ea aE Ll 


R_BASE_ADDR1 Reserved 


Type R/W RO 


Field Name Type | Reset Description 
Value 
R_BASE_ADDR1 | [31:4] R/W 28’hO RGB data Base address in Layer1. 
(note:16byte align) 


T een 


8.6.3.2.2.29 LAYER1_PITCH 


Description: This control word defines Layer1 pitch and height .The format is defined in table below. 


0x00A8 Layer1 Pitch Register Info (32’h0001_0001) LAYER1_PITCH 
Fe Fs cao i eal a le in 
J 


Reserved PITCH1 


Type | 0 


laa I ll 
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a A | 
e al bd 


HEIGHT1 [12:0] 13’h1 | Layer1 height 
I ca ad a 
PITCH1 [12:0] 13’h1 | Layer1 pitch 


8.6.3.2.2.30 LAYER1_CLIP_START 


Description: This control word defines start position of clipping image in Layer1 .The format is 
defined in table below. 


0x00AC Layer1 Clip start (32’h0000_0000) Li_CLIP_START 
Fa al Fs ln ele el ea 


Reserved CLIP_START_Y1 


Type Rw 


cione EEEE 


Reserved CLIP_START_X1 


Type R/W 


Field Name Type | Reset | Description 
Value 


ae 


CLIP_START_Y1 [28:16] | R/W | 13’h0 | Clip image start y position, it is based on the top 
left point of Layer1. MUST in LayerO. 


PRP ol ed e 


CLIP_START_X1 [12:0] R/W | 13’h0 | Clip image start x position, it is based on the top 
left point of Layer1. MUST in LayerO. 


8.6.3.2.2.31 LAYER1_CLIP_SIZE 


Description: This control word defines clip image size in Layer1 .The format is defined in table below. 
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0x00B0 Layer1 Clip Size (32’h0001_0001) LAYER1_CLIP_SIZE 


(Name Reserved CLIP_SIZE_Y1 


Reserved CLIP_SIZE_X1 


Type RO 


Field Name Type | Reset | Description 
Value 


DE lal ad a, < 

CLIP_SIZE_Y1 [28:16] | R/W | 13’h1 | Clip Layer1 vertical size, it is based on the top left 
point of Layer1. Please ensure it is in Layer1. 

SOI sl al SF 


CLIP_SIZE_X1 [12:0] R/W- | 13’h1 | Clip Layer1 horizontal size , it is based on the top 
left point of Layer1. Please ensure it is in Layer1. 


8.6.3.2.2.32 LAYER1_DES_START 


Description: This control word defines Layer1 clip image start position in work plane .The format is 
defined in table below. 
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0x00B4 Layer1 Destination start position (32’h0000_0000) L1_DES_START 


ec (ee a le ale cat ed 


Reserved DES_START_Y1 


Type R/W 


cal eel ee el a a ae cl ec 


Reserved DES_START_X1 


Type Rw 


Field Name Type | Reset | Description 
Value 


A al ai, 


DES_START_Y1 [28:16] | R/W | 13’h0 | Clip Image start vertical position(Y), it is based on 
the top left point of work plane. Please ensure it is 
in work plane. 


SO eh 


DES_START_X1 [12:0] | R/W | 13’h0 | Clip Image start horizontal position(X) , it is based 
on the top left point of work plane. Please ensure 
it is in work plane. 


8.6.3.2.2.33 LAYER1_PALLET_RGB 


Description: This control word defines Layer1 constant pallet ARGB in Layer1. The format is defined 
in table below. 
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0x00B8 Layer1 Pallet RGB (32’h0000_0000) L1_PALLET_RGB 


PALLET_A1 PALLET_R1 


Sli ga el ie ea nl el ce cdl el al 
Type 


PALLET_G1 PALLET_B1 


Type 


Field Name Type | Reset | Description 
Value 


8.6.3.2.2.34 LAYER1_CK 


Description: This control word defines Layer1 constant RGB for color-key mode and Layer1 block 
alpha. The format is defined in table below. 


0x00BC Layer1 CK info (32’h0000_0000) LAYER1_CK 


so i cf ac i cl al ll al 


ALPHA1 CK_R1 


Type 


CK_G1 CK_B1 


Type 
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Field Name Type | Reset | Description 
Value 


ALPHA1 [31:24] Layer1 block alpha. 


CK_R1 [23:16] Layer1 constant R for color-key mode. 
CK_G1 [15:8] Layer1 constant G for color-key mode. 
CK_B1 [7:0] Layer1 constant B for color-key mode. 


8.6.3.2.2.35 GSP_IP_REV 


Description: This control word defines GSP IP revsion. 


0x01A0 GSP_IP_REV info (32’h0001_0200) GSP_IP_REV 


a Fe ic ERE Fa La a ef ala 


Reserved GSP_LITE_FLAG 


Type 


ese eee |’ | T 
i ee 


GSP_IP_REV PATCH_NUM 


Type RW 


Field Name Type | Reset Description 
Value 


eal 
ce: Meal [Re ane | gsp lite flag, O:gsp;1:gsp_lite 
ba A Ll alr E E 


8.6.3.2.2.36 GSP_AXI_STS 


Description: The control word defines gsp axi information. The format is defined in table below. 
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0x01A4 GSP_AXI_STS(32’h0000_0000) GSP_AXI_STS 


ea cic eae ln Ces eal a 


Reserved 


Type 


Reserved 


Type 


Field Name Type | Reset | Description 
Value 


a al al —\ 
e Nl in wn 
i ieee E 
ee 
a E o A E 


8.6.3.2.2.37 GSP_DEBUG_CFG 


Description: The control word defines gsp debug control. The format is defined in table below. 
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0x01A8 GSP debug_CFG(32’h0000_0000) GSP_DEBUG_CFG 


ea i El cle ania ale La 


Reserved 


Type 


En ell bal a ca a a cL a 


CACH | RCH. | WCH 
Reserved EDI | Paus | _PAU a ae 
s E SE 
ki O a i 
ka O BMM i 


Field Name Type | Reset | Description 
Value 


I ac all ba 
CACHE_DIS o ad ay Input cache disable 0: enable 1:disable 


RCH_PAUSE [3] R/W | 1’hO_ | AXl read channel pause enable signal; 
= P O 0: don’t pause 1:pause 
WCH_PAUSE [2] R/W | 1’hO_ | AXI write channel pause enable signal; 
E EN 0: don’t pause 1:pause 


SN C E a 


SCL_CLR1 R/W | 1’hO_ | It’s asynchronized clearing, and used to clear 
scaling module, including state machines, main 
control logic, FIFO, etc 


8.6.3.2.2.38 GSP_DEBUG1 


Description: This control word defines GSP debug information. 
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0x01AC GSP_MAIN_FSM info (32’h0000_0000) 


fe a ee lee Eel eee 


SCL_ 
OUT_ OUT_ 
d — á 


me |? | | | E 
Ecc lel | a ec (a Ca 


LAYER1_DBG_STS LAYERO_DBG_STS 


Type 


Field Name Type | Reset | Description 
Value 


oa a 
ee eer) 
a 
las all hind inane 
a 
i rt ee 
eee ae Pe eae 
N e A ie 
e a i 
tl il ll i ssa 


8.6.3.2.2.39 COEF1_x_12 


Description: This control word defines tap1 & tap2 of group1~16 in horizontal (vertical) coefficient 
table for scaling1. The format is defined in table below. 
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real A 
(ces Tap1~2 in group3 in Horizontal coef (32’h0000_0000) 
Lear T sell ionic 
be hailed bans coll 
Tap1~2 in group10 in Horizontal coef (32’h0000_0000) 
Tap1~2 in group11 in Horizontal coef (32’h0000_0000) 
Tap1~2 in group14 in Horizontal coef (32’h0000_0000) 
a | Tap1~2 in group15 in Horizontal coef (32’h0000_0000) 
eee mee | 
fai lac A 
all E a ell 
blll” a acs 
fo SS dl e ee e 
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Tap1~2 in group14 in Vertical coef (32’h0000_0000) 
pee | Tap1~2 in group15 in Vertical coef (32’h0000_0000) 
E A 
fee eel ANARE 
OOO RG 


Reserved TAP2 


Type RO 


Field Name Type | Reset | Description 
Value 


ee 


TAP2 [24:16] | R/W | 8’hO | Tap2 of group1~16 in horizontal/vertical 
coefficient . 


SP A dr 


TAP1 R/W | 8’hO_ | Tap1 of group1~16 in horizontal/vertical 
coefficient . 


8.6.3.2.2.40 COEF1_x 34 


Description: This control word defines tap3 & tap4 of group1~16 in horizontal/vertical coefficient 
table for scaling1. The format is defined in table below. 
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ee ne eee 
poar Tap3~4 in group3 in Horizontal coef (32’h0000_0000) 
T a eae 
me Tap3~4 in group6 in Horizontal coef (32’h0000_0000) 
Tap3~4 in group10 in Horizontal coef (32’h0000_0000) 
Tap3~4 in group11 in Horizontal coef (32’h0000_0000) 
Tap3~4 in group14 in Horizontal coef (32’h0000_0000) 
(ea Tap3~4 in group15 in Horizontal coef (32’h0000_0000) 
a iste 
onl a camel anil 
bn a rcs 
Lael (ilmenite cecal 
i oN e tll 
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Tap3~4 in group14 in Vertical coef (32’h0000_0000) 
cae Tap3~4 in group15 in Vertical coef (32’h0000_ 0000) 
ns ee 
Fs (cl ce i fi cla il A 
Zt iii 


Reserved TAP4 


Type RO 


Field Name Type | Reset | Description 
Value 


SO a a 


TAP4 [24:16] | R/W | 8’hO_ | Tap4 of group1~16 in horizontal/vertical 
coefficient . 


i C 


TAP3 R/W | 8’hO_ | Tap3 of group1~16 in horizontal/vertical 
coefficient . 


8.6.3.2.2.41 COEF1_x_56 


Description: This control word defines tap5 & tap6 of group1~16 in horizontal/vertical coefficient 
table for scaling1. The format is defined in table below. 
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Tap5“6 in group3 in Horizontal coef (32’h0000_0000) 
Tap5~6 in group6 in Horizontal coef (32’h0000_0000) 
Tap5~6 in group9 in Horizontal coef (32’h0000_0000) 
Tap5%6 in group12 in Horizontal coef (32’h0000_0000) 
Tap5%6 in group15 in Horizontal coef (32’h0000_0000) 
Tap5%6 in group11 in Vertical coef (32’h0000_ 0000) 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2840 of 3034 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM ) SC7731E Device Specification 


Tap5“6 in group14 in Vertical coef (32’h0000_0000) 
Tap5~6 in group15 in Vertical coef (32’h0000_ 0000) 
eE ce ca fi cal a nal 
Zt i= ii 


Reserved TAP6 


Type RO 


Field Name Type | Reset | Description 
Value 


a a E 


TAP6 [24:16] | R/W | 8’hO | Tap6 of group1~16 in horizontal/vertical 
coefficient . 


SO A drs 


TAPS R/W | 8’hO_ | Tap5 of group1~16 in horizontal/vertical 
coefficient . 


8.6.3.2.2.42 COEF1_x 78 


Description: This control word defines tap7 & tap8 of group1~16 in horizontal/vertical coefficient 
table for scaling1. The format is defined in table below. 
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Tap7~8 in group3 in Horizontal coef (32’h0000_0000) 
Tap7~8 in group6 in Horizontal coef (32’h0000_0000) 
Tap7~8 in group10 in Horizontal coef (32’h0000_0000) 
Tap7~8 in group11 in Horizontal coef (32’h0000_0000) 
Tap7~8 in group14 in Horizontal coef (32’h0000_0000) 
Tap7~8 in group15 in Horizontal coef (32’h0000_0000) 
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Tap7~8 in group14 in Vertical coef (32’h0000_0000) 
Tap7~8 in group15 in Vertical coef (32’h0000_ 0000) 
Essa (cl (cl nc ca fi clea ial el 
tC = _ ra! 


Reserved TAP8 


Type RO 


Field Name Type | Reset | Description 
Value 


SO a a 


TAP8 [24:16] | R/W | 8’hO_ | Tap8 of group1~16 in horizontal/vertical 
coefficient . 


SO dnl 


TAP7 R/W | 8’hO_ | Tap7 of group1~16 in horizontal/vertical 
coefficient . 


8.6.3.2.2.43 MMU_INT 


Description: Control register of GSP .The format is defined in table below. 
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invali > invali 
des = = i | d_r_ 
ts 


0 


Field Name Type | Reset | Description 
Value 


[31] ans, out_of_PA_range_w interrupt status 


ical al Lil" sie ic 
Lees all oll 
Leesa Lal Sl eet 
ail al il rin 
r | 
Leta lll ila 
lll ileal 
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[15] R/W | 1’hO Enable bit for out_of_PA_range_w_interrupt 
mmu_paor_wr_en oe 


Out_of_rang_w_en a Enable bit for out_of_VA_range_w_interrupt 
source 


bal aM lll lis a 
ical ll il iS ms 
casa al il il bi ©, ic 
Leeda lal — si 
er ee _ 
ba la ol 
e ee 
Laden ‘il a 
hal a ll i 


8.6.3.2.2.44 MMU_CFG 


Description: Control register of GSP MMU .The format is defined in table below. 
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ne as. 


Type 


Reserved j i Reserved 


Field Name Type | Reset | Description 
Value 


MEE ie 
MMU_WR_ROTATION_EN | [13] RW |1’h1 | mmu write channel rotation enable, when it is 
enable, the mmu adopt the mst rotation cmd 
MMU_RD_ROTATION_EN | [12] RW |T?h1 | mmu read channel rotation enable, when it is 
enable, the mmu adopt the mst rotation cmd 
FO ee 


SE Sl lida 


MMU_VAOR_BYPASS_EN | [4] RW | 1’hO | 1:vaor happened,the system will bypass this 
command,donot record the addr and generate 
0: vaor happened,the system will send a 
default addr,donot record the addr and 
generate 


SN il 
a E a a 


MMU_CG_EN [1] R/W | 1’hO | Mmu hardware clock gate enable 
1:force mmu clk-enable 
MMU_EN ei | gsp mmu enable signal: 
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8.6.3.2.2.45 MMU_CLR 


Description: this control register inform MMU that page message updated in DDR.The format is 
defined in table below. 


Eee 30 | 29 |28 |27 |26 |25 |24 |23 |22 |21 |20 |19 |18 |17 | 16 
a Reserved 
=" AAAA 


leas "C 


Type w/c 


Field Name Type | Reset | Description 
Value 


MMU_CLR W/C_ | 7’hO When the pagetable is updated,the tlb should be 
clear 
The bit[5:0] clear the read channel tlb buf 
The bit[6]: clear the write channel tlb buf 


8.6.3.2.2.46 MMU_FIRST_VPN 


Description: this register define MMU first virtual page number.The format is defined in table 
below. 
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ee Reserved MMU_FIRST_VPN 
is 
(iil MMU_FIRST_VPN 


Type | Rw 


Field Name Type | Reset | Description 
Value 


MMU_FIRST_VPN [20:0] 21’hO | First virtual page number.( 1page =4k byte 
space) 


8.6.3.2.2.47 MMU_RANGE_VPN 


Description: this register define MMU virtual page number range .The format is defined in table 
below. 


0x0810 MMU RANGE VPN Register Info (32’h0000_FFFF) MMU_RANGE_VPN 
ee 30 |29 |28 |27 |26 |25 |24 |23 |22 |21 |20 |19 |18 |17 | 16 

MMU_RANGE 
fea Reserved VPN = 


Type R/W 


nese: A aa G aa a a A A a a ° 
ERRERA 
Da C 


Type | rw 


fia 
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Sa ad Las 
MMU_RANGE_VPN | [17:0] ae gsp mmu VPN range. 


8.6.3.2.2.48 MMU_FIRST_PPN 


Description: This register define MMU first physical page number.The format is defined in table 
below. 


ee 31 |30 |29 |28 |27 |26 |25 |24 |23 |22 |21 |20 |19 |18 |17 |16 
Da Reserved MMU_FIRST_PPN 
Type R/W 


ca fll (lc ca ll ac eal call ta 


MMU_FIRST_PPN 


Type | rw 


Field Name Type | Reset | Description 
Value 


MMU_FIRST_PPN [20:0] 21’hO | First physical page number.( 1page =4k byte 
space) 


8.6.3.2.2.49 MMU_DEFAULT_PPN 


Description: This register defines MMU default physical address in exception. The format is defined 
in table below. 
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ee Reserved MMU_DEFAULT_PPN 
is 
(iil MMU_DEFAULT_PPN 


Type | rR 


Field Name Type | Reset | Description 
Value 


MMU_DEFAULT_PPN | [20:0] R/W | 21’hO | gsp mmu default pa value, used for unsecurity 
space visit security space. Paga message invalid. 


8.6.3.2.2.50 MMU_OUT_OF_RANGE_VA_RCH 


Description: This register informs first error virtual address in RCH that out of range of virtual page 
size.The format is defined in table below. 


0x081C Out Range VA RCH Register Info (32’h0000_0000) OUT_RANGE_VA_R 
E] 31 |30 |29 |28 |27 |26 |25 |24 |23 |22 |21 20 |19 |18 17 |16 
e Reserved MMU_OUT_OF_RANGE_VA_RCH 


Type R/O 


Dc Elf ce ca a ele fl a a 


MMU_OUT_OF_RANGE_VA_RCH 


Type | R/0 
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Field Name Type | Reset | Description 
Value 


ee ee 


MMU_OUT_OF_RANGE_VA_RCH | [20:0] e 21’hO | First error VA in RCH, that out of range 
of VPN. 


8.6.3.2.2.51 MMU_OUT_OF_RANGE_VA_WCH 


Description: This register informs first error virtual address in WCH that out of range of virtual page 
size.The format is defined in table below. 


0x0820 Out Range VA WCH Register Info (32’h0000_0000) OUT_RANGE_VA_W 

az 31 |30 | 29 |28 |27 |26 |25 |24 | 23 | 22 | 21 20 |19 |18 17 | 16 
W Reserved MMU_OUT_OF_RANGE_VA_WCH 
AARAA A AA A 


MMU_OUT_OF_RANGE_VA_WCH 


Type |o 


Field Name Type | Reset | Description 
Value 


o eee 


MMU_OUT_OF_RANGE_VA_WCH | [20:0] ia 21’hO | First error VA in WCH, that out of range 
of VPN. 


8.6.3.2.2.52 MMU_NOVALID_VA_RCH 


Description: This register informs first error virtual address in RCH that is in invalid virtual page. The 
format is defined in table below. 
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ee Reserved NOVALID_VA_RCH 
is 
(ise NOVALID_VA_RCH 


Type | 8/0 


Field Name Type | Reset | Description 
Value 


NOVALID_VA_RCH | [20:0] eae First error VA in RCH, that is in invalid VPN. 


8.6.3.2.2.53 MMU_NOVALID_VA_WCH 


Description: This register informs first error virtual address in WCH that is in invalid virtual page. The 
format is defined in table below. 


0x0828 NOVALID_VA_WCH Register Info (32’h0000_ 0000) | NOVALID_VA_WCH 
al 31 |30 | 29 |28 |27 |26 |25 |24 | 23 | 22 | 21 20 |19 |18 17 | 16 
(ial Reserved NOVALID_VA_WCH 

See Se eee eee ee 


NOVALID_VA_WCH 


Type | ®/0 


Field Name Type | Reset | Description 
Value 
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ee ee ed 


NOVALID._VA_WCH | [20:0] ee eee First error VA in WCH, that is in invalid VPN. 


8.6.3.2.2.54 MMU_NOPASS_VA_RCH 


Description: This register informs first error virtual address in RCH that is in unsecurity space.The 
format is defined in table below. 


Bet 31 | 30 | 29 |28 |27 |26 |25 |24 | 23 | 22 | 21 20 |19 |18 |17 | 16 
m Reserved NOPASS_VA_RCH 
k O=O O_O O 


pe NOPASS_VA_RCH 


Type | R/0 


Field Name Type | Reset | Description 
Value 


NOPASS_VA_RCH [20:0] =] 21’hO | First error VA in RCH, that is in unsecurity space. 


8.6.3.2.2.55 MMU_NOPASS_VA_WCH 


Description: This register informs first error virtual address in WCH that is in unsecurity space.The 
format is defined in table below. 
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ee Reserved NOPASS_VA_WCH 
is 
(ise NOPASS_VA_WCH 


Type | 8/0 


Field Name Type | Reset | Description 
Value 


NOPASS VA_WCH | [20:0] (aca 21’hO | First error VA in WCH, that is in unsecurity space. 


8.6.3.2.2.56 MMU_MISS_CNT 


Description: this register count MMU RCH miss rate.The format is defined in table below. 


0x0834 MISS_CNT_RCH Register Info (32’h0000_0000) MISS_CNT 


Fe A ee ee 


MISS_CNT_WCH 


Type | 8/0 


Fe (a lec a lc cel A 


MISS_CNT_RCH 


Type | ®/0 


Field Name Type | Reset | Description 
Value 
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8.6.3.2.2.57 MMU_ARQOS_CFG 


Description: Control ARQOS register of GSP MMU read pgaetable from ddr.The format is defined in 
table below. 


0x0838 MMU ARQOS Register Info (32’h0000_0007) MMU_ARQOS_CFG 
eee 30 | 29 |28 |27 |26 |25 |24 |23 |22 |21 |20 |19 |18 | 17 | 16 
mane Reserved 

ka eA eee eee ee AA 


Reserved MMU_READ_DDR_ARQOS 


Type R/W 


Field Name Type | Reset | Description 
Value 


dl 


MMU_READ_DDR_ARQOS | [3:0] R/W | 4’h7_ | The arqos of the mmu read ddr,which should be 
biger than the arqos of GSP module 


8.6.3.2.2.58 MMU_IP_REV 


Description: This control word defines MMU IP revsion. 
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0x083C MMU_IP_REV info (32’h0000_0100) MMU_IP_REV 


fe Ne eae ek ee pee et ed rd eee ee || 


Reserved 


Type 


ere MMU_IP_REV PATCH_NUM 


Type RW 


Field Name Type | Reset | Description 
Value 


NE ie a a 
MMU_IP_REV [15:4] Pe 12’h10 | MMU ip revsion 
PATCH_NUM [3:0] MMU patch num 


8.6.3.2.2.59 MMU_MIN_PPNO 


Description: THE MIN PPNO,which is the min ppn of the first pa address space,the precision is 1MB 


0x0840 MMU MIN PPNO Register Info (32’h0000_0000) [MUMIN PENO | 
pE 30 |29 |28 |27 |26 |25 |24 |23 |22 |21 |20 |19 |18 17 |16 


Reserved 


Type 


aad 
a Pe e | 
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Field Name Type | Reset | Description 
Value 


MMU_MIN_PPNO | [12:0] 13’hO | The min ppn0O,the precision is 1MB 


8.6.3.2.2.60 MMU_PPN_RANGEO 


Description:the max offset of ppnO,the ppn offset must be in this range,otherwise ,out of range 
interrupt will happen,the precision is 1MB 


0x0844 MMU_PPN_RANGEO Register Info (32’h0000_1FFF) MMU_PPN_RANGEO 
Wia Reserved 


sae aaa aa 
iia 
R/W 


Type 


Field Name Type | Reset Description 
Value 


MMU_MIN_PPNO -| [12:0] | the max offset of ppnO 


8.6.3.2.2.61 MMU_MIN_PPN1 


Description: THE MIN PPN1,which is the min ppn of the second pa address space,the precision is 
1MB 
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| a 


Type 


Kc i Fas ca lc A A 


Reserved MMU_MIN_PPN1 


Type R/W 


Field Name Type | Reset | Description 
Value 


MMU_MIN_PPN1 | [12:0] 13’hO | The min ppni,the precision is 1MB 


8.6.3.2.2.62 MMU_PPN_RANGE1 


Description:the max offset of ppni,the ppn offset must be in this range,otherwise ,out of range 
interrupt will happen,the precision is 1MB 


0x084C MMU_PPN_RANGE1 Register Info (32’h0000_1FFF) MMU_PPN_RANGE1 
Be 31 |30 | 29 | 28 |27 |26 |25 |24 |23 |22 |21 |20 |19 |18 | 17 | 16 
i Reserved 


Type 


Ec Ec Et i cK Aa ee eae ea 


Reserved MMU_PPN_RANGE1 


= a ee eee 
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MMU_MIN_PPN1 | [12:0] Rae a the max offset of ppn1 


8.6.3.2.2.63 MMU_PAOR_VPN_ADDR_RD 


Description: This register informs first error virtual address in RCH that out of range of physical 
page size.The format is defined in table below. 


MMU_PAOR_VPN_ADDR_RD Register Info MMU_PAOR_VPN_ADDR_R 
(32’h0000_0000) D 


MMU_PAOR_VPN_ADDR_RD 


Type |o 


Field Name Type | Reset | Description 
Value 


ea 


MMU_PAOR_VPN_ADDR RD | [20:0] pepe First error VA in RCH, that out of range of 
PPN. 


8.6.3.2.2.64 MMU_PAOR_VPN_ADDR_WR 


Description: This register informs first error virtual address in WCH that out of range of physical 
page size.The format is defined in table below. 
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MMU_PAOR_VPN_ADDR_WR Register Info MMU_PAOR_VPN_ADDR_W 


oes (32’h0000_0000) R 


Reserved MMU_PAOR_VPN_ADDR_WR 


Type R/O 


(ane, MMU_PAOR_VPN_ADDR_WR 


Type | R/0 


Field Name Type | Reset | Description 
Value 


i 


MMU_PAOR_VPN_ADDR_WR | [20:0] ae First error VA in WCH, that out of range of 
PPN. 


8.6.3.2.2.65 MMU_PAOR_PPN_ADDR_RD 


Description: This register informs first error physical address in RCH that out of range of physical 
page size.The format is defined in table below. 


MMU_PAOR_PPN_ADDR_RD Register Info MMU_PAOR_PPN_AD 
(32’h0000_0000) DR_RD 


Reserved 


Type 


e Kaa 
j T aaa! 
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Field Name Type | Reset | Description 
Value 


Cea 
MMU_PAOR_PPN_ADDR_RD | [12:0] 13’hO | The first PA out of range RCH 


8.6.3.2.2.66 MMU_PAOR_PPN_ADDR_WR 


Description: This register informs first error physical address in WCH that out of range of physical 
page size.The format is defined in table below. 


MMU_PAOR_PPN_ADDR_WR Register Info MMU_PAOR_PPN_AD 
(32’h0000_0000) DR_WR 


Reserved MMU_PAOR_PPN_ADDR_WR 


Type R/W 


Field Name Type | Reset | Description 

Value 
Ta a 
MMU_PAOR_PPN_ADDR_WR | [12:0] 13’hO | The first PA out of range WCH 


8.6.3.2.2.67 MMU_REG_AU_MANAGE 


Description: The register control the authority of all mmu register,except MMU_UPDATE,Which can 
be write. 
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0x0860 MMU_REG_AU_MANAGE info (32’h0000_0000) MMU_REG_AU_MANAGE 


Reserved 


a Es T a a 


Type 


ca Fe ee ca ea 


MMU_REG 
Reserved AUTH 7 


Type RW 


Field Name Type | Reset | Description 
Value 


MMU_REG_AUTH R/W | 1’hO Control the authority of all mmu register,except 
MMU_UPDATE,Which can be write. 
O:unsercure APB can wr those regs 
1: unsercure APB cannot wr those regs 


8.6.3.2.3 Register Diagram Descriptions 


Register in diagram marked by red,will be fixed in GSP work,modify its value will be omitted. 


1. run_mode configure 
- run_mode =0 


INPUT OUTPUT 


LOfscale B GSP 
% 


F 


g z-order 7 blend 


= blend 


L1 


run_mod:0 scale_en: (0/1) 


znum_l0: (0~1) znum_l1: (0~1) 


- run_mode =1 
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OUTPUT 


INPUT 
GSP 
LOW 
Li» z-order | p blend > scale); blend [> 


work_area: 


L1 


run_mod:1 1. znum_]0:(0~1) znum_l1i:(0~1) 


scale_en:1 


2. clipping configure 


a pitchx B q des_pitch B 
. des_start_x_L0/1 À 
oe a clip_size_x_Lx B des_start_y_L0/1 a des_scl_size_w0/1 B 
clip_start_y_Lx 
5 a | 2 
a g | /3 
N “1 6 
5 a =] 
S a 
= 3 
source image destination image y 
Layerx (x:0/1) Layer0: scaling 
a des_pitch B 
A 
des_start_x_Lx lin: size Ë 
des_start_y_Lx 4 ape > 
4 E 
> Ag 
S al 
z % 
& 
destination image y 
Layerx (x:0/1) osd clip 
(0 degree rotation) 
3. destination configure :scale_en=1, run_mod=1 
«<q des_pitch > a des_pitch — 
Wvork_area_x] work_area_yl i À ‘work _area_x] work_area y1 N À 
work_area_sx2 work_area_sy2 
des_start_x1 lA a 
| des_ start y1 | B 7 work_area_dx2 5 
| £ I, b s b 
o vo 
| d l | 3 2 | | 3 
5 A 5 
5 8 j 
work_area_w2 
y des_scl_w2 y 
< work_area_w1 > y < work_area_w1 > y 
input image output image 
Register Configure Process result 
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4. destination configure:scale_en=1, run_mod=0 
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V.0.1 


«<q des_pitch B «<q des_pitch > 
Nwvork_area_x l work_area_y1 A Nwvork_area_x 1 work_area_y1 A 
A A 
des_start_x0 des_start_x0 
des_start_y0 = 2 des_start_yO _ = E 
mies T S| | ee 
zi | F gi |£ 
LO S | 3 LO|¥ > =) | 3 
% 73 Pra £ Rs a) 
3 des_scl_wl 3 
work_area_wl work_area_wl 
y i y 
input image output image 
Register Configure Process result 
5. destination configure: scale_en=0, run_mod=0 
~q des_pitch > ~q des_pitch > 
Nwvork_are a_x 1 work_area_yl A pork area x] work_area_y1 À 
À À 
des_start_x1 des_start_x1 
des_start_x0 gdes_start_y1 des_start_x0 des_start_y1 
des_start_y0 mm z 5 des_start_y0 S 5 z 5 
a a o o 3 2 
Lo JE w: o DiE 
3 clip_size_x0 >= 
clip_size_x1 
work_area_wl work_area_wl 
y l y 
input image output image 
Register Configure Process result 
Spreadtrum Communications, Inc., Confidential and Proprietary 2864 of 3034 


Spreadtrum reserves the right to change or discontinue this product without notice. 


This document contains information on a product under development. 


GSP Module Design Specifications 


8.6.3.3 AXI burst property 


- AXI RCH/WCH : 
Burst length : 1~16. 


Start address align : 16byte align. 
Outstanding capability: 16 


Input output/buffer size : 


RA1SH_288x128_BE | input Layer1 input cache ram 


RA1SH_432x128 BE | input LayerO input cache ram 


RF1SH_256X128 BE | output | Output ram size 


ID number : 


ID Requestor 


4’b0000 | GSP layerO data read.( UV/U/V/Y/RGB) 


4’b0001 | GSP layer1 data read.( RGB) 


Out of order access: allow . 
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8.6.4 Clocks and Resets 


Asynchronous resets . 


8.6.5 Module Architecture 


This section is very important for upper level integration. Put all integration related items here. 


A | 
VESEY 


APB3 AXI 


Host Interface GSP CORE 
y A 


Main Controller <4 


Lo_in [ sfifo2_32| H} i 
Al z sfifo2_32 
L1_in | sfifo2_32 | > i 
Scale0 
Ş >Blendo| ~ 
3 Blend1 
° v 
N | |stifo2_56 fod 32 ROTH ocro He" 
= Soe 4 BUF1 
Lx_in(0:1) : LayerO~1 Data input unit. OCFC : output color format conversion unit. scaleO : scaling unit. 
Z_orderO : Layers reorder unit. ROT : output Rotation. 


BUFO0/1: Rotation ouputput ping-pang buffer group.(128x128Bit,64x128bit,64x 1 28bit)x2 


Figure 9. GSP core Block diagram 
The main functional blocks of GSP are described/here, and a block diagram is shown above. 
Host Interface: Allow GSP to communicate with external memory through AXI or AHB bus. 


Main Controller: Internal memory management unit that is the block-to-host memory request 
interface. 


Lx_in(0/1):Layer Input units include color format conversion,input cache . 
Z_order0/1:Layer0O™1 z-order units. 

ScaleO: LayerO (image) scaling unit. 

SBUFO/1: rotation output RAMS that store image data after rotation unit 
BlendO/1: Image and OSDs alpha blending unit. 

OCFC: Output color format conversion units. 


ROT: Rotation units. 
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8.7 DPU_LITE 
8.7.1 Overview 


The display controller (DPU_lite) is used to fetch display data and output with DPI or 
eDPI interface. The detail design information is presented below. 


foe) 


1.2 Features 


Support up to 7 layer (include a background layer) composition; 
Support up to HD(1280X720); 

Support RGB/YUV(2-plane) data in each layer; 

Support security accessing on top layer and write back; 
Support write back to DRAM; 

Support dynamic ARQoS; 

Support dithering, RGB888->RGB666/RGB888->RGB565; 
Support 16/18/24bits DPI output; 

Support 16/18/24bits eDPI output; 

Support TE function on eDPI output; 

64bits AXI 3.0 Master; 

32bits APB 4.0 Slave; 


8.7.3 Function Description 
The DPU_lite block diagram is shown in below. 


DPU_lite 


Pixel Buf 


4x 1440x96bits 


Tur } | Output 
4x 64x64bits 
= À A Dd DPI Ctrl 


AXI Bus AXI Buf 
A M Plaen E< Fetch L> YUV2RGB Blending Dithering 7 H Beon: 
` eDPI Ctrl 


Fetch ( Layer Blend 
CMD. 


WriteBack 


Parser 


APB Bus j 
ec p Regs Ctrl 


DPI Clock Domain DPU Clock Domain 


Figure 8-40 DPU Block Diagram 


8.7.3.1 Data Path 
The DPU_lite supports display output and write back to DDR memory. 
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Figure 8-41 DPU Data Path 
YUV2RGB 


The blending only support RGB888 data format, so the YUV image data must be 
conversed to RGB888 before blend. Before the YUV changed to RGB, YUV can be 
adjusted for special application, the adjustment as below, 


Y_tmp = (Y - 128) * y contrast / 256 + 128 + y brightness; 


Y” = CLIP(Y tmp, 255, 0); 


U tmp = (U - 128) * u saturation / 256 + u offset; 


U = CLIP(U_tmp, 255, 0); 


V_tmp = (V—- 128) * v saturation / 256 + v_offset; 


vV = CLIP(V_tmp, 255, 0); 


After this, the Y’U’V’ will be changed to RGB, this conversion uses the variable 
coefficient matrix calculation, the calculation formula as below. 


R c00 cO1 c02||Y' c03 
Gi=|clO cll c12ļ||U'|+| c13 
B c20 c21 c22||V' c23 


The constant coefficient for BT601 full range format is below: 


R 1 0 359/256 || Y' —180 
G|=|1 —88/256 —183/256}||U'|+] 136 
B 1 454/256 0 V' =227 
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The constant coefficient for BT601 narrow range format is below: 


R 298/256 0 409/256 || Y' -223 
G |=| 298/256 -100/256 -208/256||U'|+| 136 
B 298/256 516/256 0 V' -271 


As above formula, the input data is YUV444, so the fetched data must be up-sampled 
to YUV444 before converse. 


When the input is YUV422, we need up-sample UV in horizontal. 


YUV422 s YUV444 
E E E E L222 ONTE ODE L2. s 
E E E E L222 BROOD 2.. »__2 
E 8 E E L 222 oT T L xe 
fi Original UV pixel Interpolated/duplicated UV pixel 


Figure 8-42 YUV422 to YUV444 Conversion 


When the input is YUV420, we need up-sample UV in horizontal, and duplicate UV in 
vertical. 


YUV420 YUV444 


E E E E tlt a IETT ~~~ Le 


a 2 2- 
Bon 8 © ___ =<? ee os 
J Original UV pixel p !nterpolated/duplicated UV pixel 


Figure 8-43 YUV420 to YUV444 Conversion 


8.7.3.2 Data Format 
The DPU supports YUV or RGB source data, the data format is listed in below, 


Format Code Data Mapping 


YUV422 0000 


Y Plane UV Plane 
31 24 16 8 0 31 24 16 8 0 
Y3 | Y2 | Y1 | YO v2 | U2 | VO | UO 
Y7 | Y6 | Y5 | Y4 V6 | U6 | V4 | U4 
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YUV420 0001 


(NV12) 


Y Plane 


UV Plane 


V2 | U2 | VO | UO 
V6 | U6 | V4 | U4 


ARGB888 | 0010 


RGB565 0011 


31 28 21 16 12 


R1 | G1 | B1 | RO 


GO | BO 


R3 | G3 | B3 | R2 


G2 | B2 


The DPU supports many kinds of data format transform, in order to implement multi- 
layers blending, each layer data will be transformed to RGB888 format, these transform 


are shown in below. 


Figure 8-44 


yuv į) YUV2RGB 


RGB666 M AR 


RGB565 —} Extend 


p) RGB888 


RGB555 LA 4 


RGB888 


Intermediate Data Transform 


There are 2 extend modes to transform 5bits or 6bits data to 8bits, 


Padding with MSbs: 


D[7:0] = {D[4:0], D[4:2]}; D[7:0] = {D[5:0], D[5:4]}; 


Padding with Os: 


D[7:0] = {D[4:0], 3’b0}; D[7:0] = {D[5:0], 2’b0}; 


8.7.3.3 Blending 


The module supports 2 blending modes, if LO is bottom layer, L1 is up layer with alpha 
A1, and the blending result is L, one is: L = (L1*A1 + LO*(256-A1))/256, and another is: L 
= L1 + (LO*(256-A1))/256. 


The alpha selection is below, 


Al = 0; 


else if (1 == 


if(L1 == color key) 


alpha_sel) 


//transparent 


//layer alpha 
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8.7.3.4 


8.7.3.5 


Al = layer alpha; 
else //pixel alpha 
Al = pixel alpha; 


L = (L1*A1 + LO*(256-A1))/256 


This blending calculation is below, (only use a multiply) 


L = LO; 
else 
L = (L1 - LO)*A1/256 + LO; 


L = L1 + (LO*(256-A1))/256 


This blending calculation is below, 


if (Al == 255) 

L = Ll; 

else if (Al == 0) 

L = LO; 

else 

L = L1 ¢ BO*(256-A1/256) ; 


Writeback 


The writeback module will write the display pixels (32-bit/pixel, alpha=8’hff) back to 
the DDR memory. 


DPI Interface 


In normal operation, DPU_lite should continuously provide complete frames of image 
data at a sufficient frame rate to avoid flicker or other visible artifacts. 


The display image is comprised of a rectangular array of pixels. The frame is 
transmitted from the DPU_lite to a display device as a sequence of pixels. With each 
horizontal line of the image data sent as a group of consecutive pixels. 


Each pixel value (16-, 18-, or 24-bit data) is transferred from the DPU_lite to the display 
device during one pixel period. The rising edge of PCLK is used by the display device to 
capture pixel data. Since PCLK runs continuously, control signal DE is required to 
indicate when valid pixel data is being transmitted on the pixel data signals. 
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HSYNG HBP HACTIVE ‘HEP 


DE = 0 1 1 
Display Area 
VACTIVE+HACTIVE: data transfer 
DESI 
Figure 8-45 DPI General Timing 
1 Frame 
VBP „VFP 


VSYNC i | | — Display Area 
smc ULL —_ UU UUUUUUUUUUUUUUN 
DE I. JU... E 


ec INNO NAAN 
a 1 Line pe ee 
‘HBB HFP 


HSYNC || 
a Te Yo TTT aa Vi 


pea] invalid (OKY) vai 
Figure 8-46 DPI Timing 


8.7.3.6 eDPI Interface 
The eDPI I/F is an enhances DPI I/F from Synopsys that supports sending the DCS 
memory write commands. It supports tearing effect, but DSI host cannot generated 
the tearing effect automatically, it always is trigged by ‘set_tear_on’ command. The 
eDPI supports halt function, it indicates the DSI host needs DPU_lite to wait it. The 
interface define is shown in below. 
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dpipclk 


edpiwms 


dpidataen __| 


edpihalt 


dpipixdata bo | D1 | D2} D3 | D4] D5 | D6 | D7| D8 D9 D10 | D11 


Figure 8-47 eDPI Interface 


8.7.4 Control Register 


Please refer to the following document: 
http://shsvn03/svn/CHIP/DigitallP/dpu_lite/r1p0/DPU_LITE_Register_r1p0.xls 
8.7.5 Application Notes 


8.7.5.1 Program Flow 


Project Global Setting Module Control 
SharkLE | 0x2080_0000 Set device config; 
// base address (DPU_IF/DPI_H_TIMING/DPI_V_TIMING/ ...) 
0x20e0_0000: bit[1] Set layer config; 
// enable (LAYx_BASE_ADDR/LAYx_CTRL/...) 
Ox20e0_ 1004: bit[1] Set MMU config; 
// dou reset (MMU_PT_ADDR/MMU_VPN_RANGE/...) 
Ox20e0_ 2004: bit[1] Enable interrupts; 
// dou reset clr if (eDPI) 
0x2150_00a0: bit[1:0] Run DPU: 
// clk_dpu select (0-153.6, 1-192, 2-256, 3- (Set DPU_RUN bit of DPU_CTRL) 
384 MHz) side 


0x2150_00a4: bit[2:0] 


// clk dpi select (0-96, 1-128, 2-153.6,3- | Update Registers; 


Reserved, don't config this value) (Set REG_UPDATE bit of DPU_CTRL) 
bit[11:8] Run DPU; 

// clk_dpi divider (Set DPU_RUN bit of DPU_CTRL) 

0x7150_ 0008: bit[14] Response Interrupt: 

// Interrupt Enable if ( DON E INT) 

#14 interrupt @ INTC1 Stop DPU; 


(Set DPU_STOP bit of DPU_CTRL) 
if (VSYNC_INT) 

Update Registers; 

(Set REG_UPDATE bit of DPU_CTRL) 


Pike2 0x2080_0000 Set device config; 
// base address (DPU_IF/DPI_H_TIMING/DPI_V_TIMING/ ...) 
0x20e0_ 0000: bit[1] Set layer config; 
// enable (LAYx_BASE_ADDR/LAYx_CTRL/...) 
0x2080_0004: bit[1] Set MMU config; 
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// dou reset (MMU_PT_ADDR/MMU_VPN_RANGE/...) 
bit[2] Enable interrupts; 

// AXI async bridge reset if (eDPI) 

0x2150_0030: bit[2:0] Run DPU: 


// clk_djpu select (0- 128, 1-153.6, 2-192, 3- (Set DPU RUN bit of DPU CTRL) 
256, 4-320, 5-384 MHz) | g T 
else 


0x2150_0034: bit[2:0] : . 
// clk_dpi select (0-96, 1-100, 2-128, 3- Update Registers; 


153.6, 4-192 MHz) (Set REG_UPDATE bit of DPU_CTRL) 
bit[11:8] Run DPU; 

// clk_dpi divider (Set DPU_RUN bit of DPU_CTRL) 

0x402a_00ec: bit[5:4] Response Interrupt: 

// set to 2'b0 for PAD LCM_TE if (DONE_INT) 

0x402a_00¢e8: bit[5:4] Stop DPU; 

// set to 2’b0 for PAD LCM_RSTN (Set DPU_STOP bit of DPU_CTRL) 

#14 interrupt @ INTC1 if (VSYNC_INT) 


Update Registers; 
(Set REG_UPDATE bit of DPU_CTRL) 


8.7.5.2 Program Notes 

Setting related: 

° LAYx_PITCH should be 64 bytes align; 

° WB_BASE_ADDR should be 16 bytes align; 

° WB_PITCH should be 64 bytes align; 

° Full size layer number should be <=4; 

° All layers’ area should be <= 4 full size layer; 

Calculation Related: 

° Max Bandwidth = 720(W)x1280(H)x4(Bpp)x4(layer)x60(fps) = 1GB/s 
° clk_dpi = 720(W)x1280(H)x60(fps) = 55.3MHz >64MHz 


8.8 Graphics (GPU) 


8.8.1 Overview 
The Mali-820 MP1 GPU is a hardware accelerator for 2D and 3D graphics systems. 


8.8.2 Features 
The GPU consists of: 


(3 Fully programmable architecture 

© A rich API feature set with high-performance support for both shader-based and 
fixed-function graphics APIs 

© Anti-aliasing capabilities 

(3 An effective core for General Purpose computing on GPU(GPGPU) applications 
(3 High memory bandwidth and low power consumption for 3D graphics content 
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(3 Scalability for products from smart phones to high-end mobile computing 
® Performance leading 3D graphics 

© Image quality using double-precision FP64 

e Standard bus interfaces 

@ An ACE interface to access external memory 

© Easy integration 

(3 Latency tolerance 

(3 Compressed texture formats 

(3 Configurable per-core power management for enabling the optimal power and 
performance combination for each application 

(3 Coherency aware interconnects for system memory and resource sharing 
® Frame buffer compression 

8.8.2.1 Level 2 cache controller features 


The L2 cache features include: 


External 128-bit wide ACE-Lite master interface per cache slice 
40-bit wide physical address support 

Cache coherency support for all level 1 load/store caches 
Cache maintenance operations using the Job Control Bus 

AXI4 synchronization barrier supported on the external bus 
Performance counter outputs 


Cache organization, 4-way set associative, 256KB or 512KB per cache slice 


Error response generation for non-supported transfers 
8.8.3 Signal Description 


8.8.4 Function Description 


8.8.4.1 GPU structure 


This section gives a brief description of the structure of the GPU. Figure 8-57 shows the main 
components of the Mali-T820 GPU: 


(3 The Mali T820 GPU uses a centralized hardware resource manager, called the job 
manager, that controls all of the internal GPU functions; 

(3 The shader core combines geometry and pixel processing into a single shader core, 
improving utilization and removing latency and bolltenecks; 

(3 The tiler is responsible for sorting all the primitives in the scene into a structure of 
lists, the shader cores use these lists for processing efficiency; 

® The Memory Management Unit(MMU) translates virtual addresses into physical 
addresses, and manages memory attributes and permissions.I|t is controlled by the job manager; 

© The memory subsystem provides level 2 caching for all internal master blocks and 
supports cache coherency for the load/store level 1 caches in each of the shader cores.All 
transactions go through the memory subsystem, when required the cache performs reads and writes 
to external memory; 
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e Power control is managed at a fine-grained level by the power management 
registers and at a system level by the power domain controller. 


Core Group 
Interrupt 


Interface to 
CPU 


APB Slave 
Interface 
from CPU 


Shader Cores Memory 


Management 
TE 


i | 
| | Coherent Leve 


| 2 Cache Memory Subsystem 
| y A 


C 
ACE-Lite Master Interface 


Figure 8-58 GPU functional blocks 


8.8.4.2 GPU data flow 


The figure shows how the information flows from the application processor to the GPU. The thick 
lines show the data program and control lines that program the graphics core with a graphics job. 
The thin lines show the control. interface between the device driver, job manager, and shader cores. 


n Display 


Application 


Le 
Processor 
Job innit Data Intermediate Application Shared Main 
Descriptors P Data PP Memory 
Job Manager 


GPU 


Shader Cores 


Figure 8-59 The GPU data workflow 
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The Mali-T820 GPU uses a hardware resource manager, the job manager, to control the internal data 
flow of the GPU functions. 


In a typical GPU there is a large amount of information, shared between the application processor 
device drivers and the GPU, used to render the graphics frames. The memory bandwidth 
requirements limit the ability of the GPU and increases the load on the application processor. This 
also increases the amount of power the system uses. 


The Mali-T820 GPU overcomes these limitations by using a hardware resource manager, the job 
manager, to control all of the internal GPU functions. When the application software, running on the 
application processor, schedules a job to be sent to the GPU, the following actions take place: 


1). The application processor graphics device deiver takes graphics data from a user application, 
packages it, and sends it as a series of graphics jobs to the job manager; 


2). The graphics device driver places the description and data to be used for the graphics jobs into 
the shared memory in the form of job descriptors stored in defined data structures; 


3). The graphics device driver also sets up the high-level configuration of the GPU using configuration 
registers that communicate with the job manager using the register interface; 


4). The job manager reads the descriptions of the graphics jobs from shared memory; 


5). The job manager converts the graphics jobs into multiple small GPU tasks that are then 
distributed to the GPU modules when they are processed; 


6). When the tasks complete, the results of the graphics jobs are placed back into shared memory; 
7). The application processor is notified that the jobs are complete. 


When a graphics job starts, it proceeds to completion without having to refer back to the application 
processor for more information. When the job is complete it can, if necessary, start the next graphics 
job without further interaction with the application processor. 


8.8.4.3 Functional operation 


8.8.4.3.1 The job manager 


The job manager provides a single, software device driver controlled, external interface for the GPU. 
The job manager initiates and controls all internal GPU operations. 


It uses a set of Memory mapped control registers and in-memory data structures controlled by the 
job manager. Jobs are split into smaller tasks and distributed to the available cores using a dedicated 
Job Control Bus(JCB). The JCB also allows the cores to report status information and events back to 
the job manager. This information is used to issue the next task or to generate interrupt requests 
from the Job Manager to the host CPU. 


This diagram shows the main register functions and interfaces of the job manager. 
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Figure 8-60 Job manager control registers and interfaces 

Job control 
Jobs are sent to the job manager which splits the jobs into smaller tasks and distributes these to the 
individual system cores for processing. 
The device driver for the client API, for example, the OpenGL ES device driver, creates units of 
graphics work known as jobs. These jobs are sent to the job manager which splits the jobs into 
smaller tasks and distributes these to the individual system cores for processing. 
A task is a unit of work sent to a single core for processing and completion. For example, rendering a 
single tile on the screen or tessellating a geometry curve into sections. After sending the job to the 
GPU, all job control and graphics processing takes place within the GPU without any external control. 
The job manager performs dynamic load balancing running on functional resources within the GPU. 
> Job types 
The graphics device driver creates five distinct job types each having a specific type and format 
supported by the GPU. 
v Vertex shader job 
The vertex shader job type brings together all the data required to transform a set of input vertices. 
This includes the input buffers and output buffers, the program to run, and its parameters. This is 
usually used for vertex shading. 
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v Geometry shader job 
The geometry shader job type brings together all the data required for geometry shading. The 
geometry indices are read from the attribute buffers. 
v Fragment shader job 
The fragment shader job type acts on the output from the tiler jobs. It draws the contents using a 
fragment shading program together with its associated parameters. 
v Compute job 
The compute job type brings together all the data required to run a general set of computation, 
including input buffers, output buffers, the program to run, and its parameters. 
v Tiler job 
The tiler job type contains the data required to assign a drawing operation to the appropriate tiles in 
the output buffer. 
> Job chains 
Job chains are sets of related jobs attached together. Execution of the complete job chain is 
controlled by the job manager without additional application processor intervention. 
The jobs within a chain usually use the output of one job type as the input for the next job type. For 
example, in OpenGL ES, drawing a polygon involves: 

eTransforming the vertex information using a vertex shader job. 

eAssigning the polygon to a tile in the output drawing surface using a tiler job. 
The tiler job uses the result from the vertex shader job. The application processor can also set up the 
next job chain in advance, so that it starts immediately after the current job chain completes. 
The job manager can execute several job chains at the same time. Each executing job chain uses a 
single job slot.. 
> Job slots 
Each concurrently executing job is managed using a set of related registers known as a job slot. 
When the job starts, the job manager distributes work to all available resources. 
Job slots can be assigned to run in different address spaces if necessary. This enables GPU sharing 
between different processes on the application processor. 
The concurrent jobs are given job slots with different capabilities: 

eJob slot 0, for fragment shading jobs. 

eJob slot 1, for vertex, geometry, compute, and tiling jobs. 

eJob slot 2, for vertex, geometry, and compute jobs. 
The job manager divides jobs into tasks that can be run in parallel, and sends these tasks to the 
appropriate cores. 
The job manager also performs maintenance operations. For example, setting up page tables and 
cleaning caches when a job completes. 
Address space 
The job manager maintains a number of separate address spaces. Each address space configuration 
can use its own translation table, or run untranslated. 
The address spaces enable simultaneous and seamless transitions between multiple contexts. They 
also permit time slicing between contexts and give separation between jobs. 
Each job slot can use any one of the address spaces. This enables each job slot to have a separate 
address space, or for multiple job slots to share the same address space. 
Jobs can share address spaces to simplify data set up and sharing. The shared address spaces also 
help to optimize the efficiency of memory translations by making better use of entries in the 
Translation Lookaside Buffers (TLBs). 


Interrupt control 


The GPU generates interrupts for job handling, memory management, and events not tied to a 
specific shader core. For these, the number of logical interrupts is individually controlled, there is only 
a single physical interrupt line for each group. 

The following top level interrupts are raised by the GPU: 

> GPU interrupts 

Exceptions that are not associated with specific jobs. These cannot be recovered. 
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> Job interrupts 
Signals the completion or failure of a job running on the GPU. 
> MMU interrupts 
Exceptions caused by memory management. These are potentially recoverable. 
The application processor interprets the interrupts generated by the GPU . The software queries the 
states of the registers in the job manager to determine what must be done to handle the interrupt. The 
job manager is not required to wait for the result of the interrupt, it can be starting on the next set of 
jobs to be executed. 
Power management 
The software driver initiates all power state changes. The job manager controls all the power state 
changes. 
The power control functions of the job manager are to: 
e Power on the core group if at least one core inside it is powered on. 
e Stop issuing tasks if a core is about to power off. 
e Delay power-off until the core is idle. 
e Flush caches before power-off. 

e Start issuing tasks to a core only when that core is fully on. 
Performance counters 
The job manager controls how the performance counters write to memory and the return of results to 
th application software. The application software uses results from the performance counters to fine 
tune the performance of the GPU. 
The following blocks each have a set of performance counters for monitoring local events: 
Individual shader cores. 
“Tiler. 
*Memory management unit. 
«Job manager. 
Each counter has an index number, starting from 0, and counts one type of event. The index number 
can be up to 32-bits wide. The counters do not overflow, instead, when they reach their maximum 
value they saturate their maximum value. 
To obtain accurate performance data, software must read and reset the counter values sufficiently 
often that the counters do not saturate. The performance counters are normally disabled, and 
information is not written to memory. 


8.8.4.3.2 Shader core 


The shader core combines geometry and pixel processing into a single shader core, improving 
utilization and removing latency and bottlenecks. 


This diagram shows the main functional blocks within the shader core. 
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Figure 8-61 Shader core components 


Writeback Tile Buffers| Blenders 


Thread creator blocks 


The shader core has two thread creator blocks that are responsible for creating and issuing threads 
to the tri-pipe processing unit. 


These are the: 
¢Generic Thread Creator (GTC). 
¢Fragment Thread Creator (FTC). 


All non-fragment jobs use the generic thread creator, including vertex shading, geometry shading, 
and 


OpenCL jobs. Fragment jobs use the fragment thread creator. 


A fragment shader job acts on the output from the various tiler jobs, and draws their contents using 
a 


fragment shading program. 


When the thread creator receives a task from the job manager, it reads the job descriptor from 
memory, and then creates and issues threads to the tri-pipe pipelines. 
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The thread creators manage the resources assigned to each thread. They also monitor the progress 
and completion of threads. 


Tri-Pipe processing block 
Each shader core consists of the central execution pipeline, the tri-pipe. 
The tri-pipe has three types of pipeline: 
eArithmetic pipelines. 
eLoad/store pipelines. 
eTexture pipelines. 
The tri-pipe processing block contains logic to fetch, decode, and execute instructions. 


The tri-pipe reads thread streams from the two thread creators and executes each thread until it 
completes. On completion, threads write their output either to the pixel post processor block or 
directly to memory using the load/store level 1 cache. 


Each thread has its own virtual register file and instruction program counter. At any one time, a 
thread 


occupies only one pipeline stage. Each instruction must execute and complete before the next 
instruction fetch belonging to the thread. However some conditions allow two instructions to issue 
and execute in parallel for the same thread. This micro-architecture enables a large number of 
threads to concurrently and independently run on the tri-pipe, while hiding memory latency. 


Thread Issue 


Arithmetic 
Pipelines 


Load/Store 
Pipeline 


Texturing 
Pipeline 


| Thread Completion | 


Figure 8-62 Shader core pipeline design 


> Arithmetic pipelines 
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The arithmetic pipelines execute multiple threads in parallel. Each thread calculates a single unit of 
data. 


The thread execution is very fine grained. There can be hundreds of threads active at the same time. 


The pipeline performs operations on vector and scalar data types, either as 8, 16, 32, or 64-bit 
integers or 16, 32, or 64-bit floating-point numbers. 


The arithmetic pipeline completes up to four instructions per cycle, and each instruction performs 
multiple operations in a single pass through the pipe. Shader core throughput depends on the type 
of operation and the number pipes: 


eFP64, up to 5 operations per cycle, per arithmetic pipe. 
¢FP32, up to 19 operations per cycle, per arithmetic pipe. 
eFP16, up to 34 operations per cycle, per arithmetic pipe. 
e|NT16, up to 28 operations per cycle, per arithmetic pipe. 


> Load store pipelines 
The load/store pipeline is responsible for executing load/store class instruction words. 


The pipeline performs memory accesses for the following instructions: 
General purpose load and store instructions. 
eGraphics attributes load-store and interpolation instructions. 
Render target read write. 
eAtomic operations. 


> Texture pipelins 
The texture pipeline receives groups of four threads from the thread scheduler. It performs Level Of 


Detail(LOD) and anisotropic calculations, produces the gradient descriptor, and performs texturing 
operations. 


The texture pipeline calculates addresses, and reads the four texels that a bilinear interpolated 
sample requires. After all the texel data fetches from memory, the texture filtering unit produces the 
final texture result and the thread continues on to the next instruction. 


Post processing blocks 
The shader core connects to the following smaller blocks that complete the processing. 


> Pixel post processor 
The shader core connects to the pixel post-processor that completes the processing. The pixel post 


processor takes fragments from the shader core, and writes a completely resolved tile-buffer to the 
memory after all fragments have been completed for the tile. 


The pixel post processor is responsible for: 
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eFixed-function fragment post processing including blending, scaling, write-back, and format 
conversion. 

Managing the tile buffers. 

eWrite-back to memory. 


> Blending 

The blending block performs the common combinations of blending operations and frame buffer 
formats at a rate of one operation per clock cycle. Floating-point blend modes and formats use blend 
shaders that run in the tri-pipe. 


> Tile buffers and write back 

The tile buffer write back supports direct input and output of multi-sampled buffers. It includes 
transaction elimination and ARM Frame Buffer Compression (AFBC) to enable reduction of write 
back bandwidth. The tile buffers support tiles up to 16 x 16 pixels and up to 16 samples per pixel. 
There are two physical color resolve buffers and one physical depth and stencil buffer. The tile buffer 
write back supports color conversion to YUV formats. 


> Depth and stencil 
The depth (Z) and stencil block is responsible for resolving depth and stencil information for 
fragments 


either entering or exiting the shader pipe. The block interfaces with the fragment thread creator and 
the pixel post processor for depth and stencil testing purposes. It also interfaces with the pixel post 
processor for accessing the depth and stencil tile buffers. 


> Bus interface 
The Bus Interface (BI) block is a shared bus master used by the shader core to access memory. It 


supports a number of internal masters with different bus widths. 


As some internal masters use virtual addresses only, the BI includes a shared LB for address 
translation and memory protection. It can support multiple outstanding memory accesses and LB 
misses without blocking subsequent transactions. It has one master port with 40 bit address and 128 
bit data buses. 


Level 1 cache memory 


The level 1 cache is integrated into the shader core. It supports a Write-Back policy only, and 
allocates a cache line on a read miss or write miss. It is organized as a 4-way set associative cache 
lookup with 64-byte cache lines. 


The load/store level 1 caches share the data. The level 2 cache maintains cache coherency between 
all load/store level 1 caches. 


8.8.4.3.3 Tiler 
The tiler is responsible for sorting all the primitives in the scene into a structure of lists. The shader 
cores use these lists for processing efficiency. 


The tiler reads tasks from a tiler job descriptor and reads graphics primitives from memory. It then 
writes a set of tile lists for the scene back to memory, where they are used as input for fragment 
shader jobs. 
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The complete tiling system contains these major hardware elements: 

Tiler 

The tiler is responsible for performing the binning and writing out the lists of polygon commands. 
Polygon list reader 


The polygon list reader is responsible for traversing these lists so that the primitive fragments can be 
shaded. 


8.8.4.3.4 Memory management 


The Memory Management Unit (MMU) translates virtual addresses into physical addresses, and 
manages memory attributes and permissions. It is controlled by the job manager. 
The MMU consists of a central MMU and separate uTLBs at the point of address translation. The 
following cores include uTLBs: 

One uTLB for the tiler. 

One load store uTLB for each shader core. 

¢One bus interface uTLB for each shader core. 

One global block uTLB for the job manager. 
The MMU supports eight address spaces. Each address space is associated with an address space 
configuration. This provides a page table configuration per job. 
Page tables 
Page tables configuration is defined for each job, and multiple mappings can be active. 
Page tables, stored in the main memory, are loaded and cached in the MMU and uTLBs. On a cache 
miss, a UTLB requests the page descriptor from the MMU. If the page descriptor is not cached in the 
MMU, a page table walk is performed to load the missing page descriptor. The MMU accesses the 
memory through the level 2 cache memory subsystem. 
The MMU supports 33-bit virtual addresses and 40-bit physical addresses. 


Shader Core 
Shader Core 
Shader Core 

Shader Core 


Job Manager 


Load/Store 
Level 1 
Cache 


Performance 
Counters 


Level 2 Cache Memory Subsystem 


Figure 8-63 Subsystem blocks and caches 
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8.9 MIPI DSI Host 


8.9.1 Overview 


The Display Serial Interface (DSI) is part of a group of communication protocols defined 
by the MIPI Alliance. The MIPI DSI Host Controller is a digital core that implements all 
protocol functions defined in the MIPI DSI Specification. The MIPI DSI Host Controller 
provides an interface between the system and the MIPI D-PHY, allowing the 
communication with a DSI-compliant display. 


8.9.2 Standards Compliance 


The mipi_dsi_host conforms to the following standards: 


MIPI® Alliance Specification for Display Serial Interface (DSI) v1.2 - 18 June 2014 

MIPI® Alliance Specification for Display Command Set (DCS) v1.2 - 18 June 2014 

MIPI® Alliance Standard for Display Pixel Interface v2.00 (DPI-2) - 15 September 2005 

MIPI® Alliance Specification for Stereoscopic Display Formats (SDF) v1.0 - 22 November 2011 
MIPI® Alliance Specification for D-PHY v1.2 - 14 September 2014 

AMBA 2.0 Specification (APB) from ARM 


8.9.3 Features 


8.9.3.1 DSI1.1 feature list 


The mipi_dsi_host has the following features: 


(3 Compliant with MIPI Alliance standards (see “Standards Compliance”) 

o Interface with MIPI D-PHY following PHY Protocol Interface (PPI), as defined in MIPI Alliance 
Specification for D-PHY 

@ Supports all commands defined in the MIPI Alliance specification for Display Command Set 
(DCS) 

> Transmission of all Command mode packets through the APB interface 

> Transmission of commands in low-power and high-speed during Video mode 

@ Supports up to four D-PHY data lanes 

© Bidirectional communication and escape mode support through data lane 0 

(3 Supports non-continuous clock in D-PHY clock lane for additional power saving 

(3 Supports Ultra Low-Power mode with PLL disabled 

(3 ECC and Checksum capabilities 

o Support for End of Transmission Packet (EoTp) 

® Fault recovery schemes 

© 3D transmission support 

(3 Configurable selection of system interfaces: 

> AMBA APB for control and optional support for Generic and DCS commands 

> DPI for Video mode interface 

> eDPI for Video and Command mode interface 

> Independently programmable virtual channel Id in DPI, eDPI, and APB Slave 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2886 of 3034 


GRSPREADTRUM S$C9832A Device Specification 


DPI interfaces features: 

DPI interface color coding mappings into 30-bit interface: 

16-bit RGB, configurations 1, 2, and 3 

18-bit RGB, configurations 1 and 2 

24-bit RGB 

30-bit RGB 

36-bit RGB (double clock rate required) 

24-bit YCbCr 4:2:2 

16-bit YCbCr 4:2:2 

12-bit YCbCr 4:2:0 

Programmable polarity of all DPI interface signals 

Extended resolutions beyond the DPI standard maximum resolution of 800x480 pixels: 
Maximum resolution is limited by available DSI physical link bandwidth: Number of lanes 
Enhanced DPI (eDPI) interface features: 

Support for all DPI features (Standard Video Mode) 


Additional support for sending large amounts of data through the memory_write_start 
(WMS) and memory_write_continue (WMC) DCS commands 


VVO@O VV V O88 8888eV OO 


> eDPI (Adapted Command Mode) color coding mappings into 30-bit interface: 
© 16-bit RGB, configurations 1, 2, and 3 

(3 18-bit RGB, configurations 1 and 2 

e 24-bit RGB 


8.9.3.2 DSI1.2 new new feature 


© Support for display stream compression in Video mode 

> Support All Packets for compression display stream transmit 
Data type(HEX) Description Packet size 
0x07 Compression Mode Command | Short Packet 
0x0A Picture Parameter Set Long Packet 
0x0B Compression Pixel Stream Long Packet 


> New Register set: 0x10 DPI_COLOR_CODING bit[3:0]=1101 
When set this bit to 1, MIPI_DSI_HOST treat DPI input data as compression pixel stream, in this 


mode MIPI_DSI_HOST treat dpi_data[7:0] as one compression pixel data every dpi clock. This is 
based on VESA DSC1.1. 


© Support for display stream compression in Command mode 
> New Register set: 0x10 DPI_COLOR_CODING bit[3:0]=1101 
> 8bits per pixel on eDPI interface 


Support new DCS command get_compression_mode 


© Support for Dual DSI link receiver synchronization 
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Support Fram Synchrozination transmit use Execute Command Queue packet to sync master DDIC 
and slave DDIC. 


Register OxCC is new added to support this mode. We can manually send Execute Command Queue 
packet by APB interface or let the mipi_dsi_host automatically this packet. 


© Add one new pin TxSkewCalHs to support DSkew Calibration on DPHY 


8.9.4 Architecture Overview 


Below show the architecture of the MIPI DSI Host Controller: 


Figure 8-64 MIPI DSI Host Controller Architecture 
The different parts have the following functions: 


e The DPI/eDPI interface captures the data and control signals and conveys them to a FIFO for 
video control signals and another one for the pixel data. This data is then used to build one of the 
following: 


> Video packets, when in Video mode (see “DPI Interface” on page 53) 

> The memory_write_start and memory_write_continue DCS commands, when in Command 
mode 

e The Register Bank is accessible through a standard AMBA-APB slave interface, providing 


access to the MIPI DSI Host Controller registers for configuration and control. There is also a fully 
programmable interrupt generator to inform the system about certain events. 

(J The PHY Interface Control is responsible for managing the D-PHY PPI interface. It 
acknowledges the current operation and enables low-power transmission/reception or a high-speed 
transmission. It also performs data splitting between available D-PHY lanes for high-speed 
transmission. 

® The Packet Handler schedules the activities inside the link. It performs several 
functions based on the interfaces that are currently operational (DPI or eDPI) and the video 
transmission mode that is used (burst mode or non-burst mode with sync pulses or sync 
events). It builds long or short packet generating correspondent ECC and CRC codes. This 
block also performs the following functions: 


> Packet reception 
> Validation of packet header by checking the ECC 
> Header correction and notification for single-bit errors 
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> Termination of reception 


> Multiple header error notification Depending on the virtual channel of the incoming 
packet, the handler routes the output data to the respective port (Generic). 


® The APB-to-Generic block bridges the APB operations into FIFOs holding the 
Generic commands. The block interfaces with the following FIFOS: 


> Command FIFO 
> Write payload FIFO 
> Read payload FIFO 


® The Error Management notifies and monitors the error conditions on the DSI link. It 
controls the timers used to determine if a timeout condition occurred, performing an internal 
soft reset and triggering an interruption notification. 


8.9.5 Interface Signals 


Name Width /O Description 
ptest_scan_mode 1 | Test mode scan mode signal 


presetn 1 | APB Asynchronous Reset 
Signal This signal acts as global 
reset. Active low 


pclk 1 | APB Clock Signal 
paddr 9 | APB Address Bus 
penable 1 | APB Enable Signal 
psel 1 | APB Slave Selection Signal 
pwdata 32 | APB Write Data Bus 
pwrite 1 | APB Write Enable Signal 
prdata 32 O APB Read Data Bus 
Dio i a es 
dpi_vsync_edpi_wms 1 | DPI vertical sync 
dpi_hsync 1 | DPI horizontal sync 
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dpi_data_en 1 DPI data enable, When high 
indicates dpi_pixel_data is 
available 

clk_dpi 1 DPI pixel clock 

dpi_pixel_data 30 DPI pixel data 

edpi_halt 1 Active high used in command 
mode to indicates that 
dsi_ctrl_top can’t accept pixel 
data now. 

edpi_te 1 DPI tear effect signal 


dpi_color_mode 


Low to high triggers 
mipi_dsi_host sending color 
mode on packet, high to low 
triggers mipi_dsi_host sending 
color mode off packet. 


dpi_shutdn 


int_req_dsi_0O 


Low to high triggers 
mipi_dsi_host sending 
peripheral shutdown packet, 
high to low triggers 
mipi_dsi_host sending 
peripheral turn on packet. 


Interruption Signal, when high 
means one protocol error 
happens 


int_req_dsi_1 


Interruption Signal, when high 
means one internal error 
happens 


int_req_dsi_pll 


Interruption Signal, when high 
means DPHY PLL lock lost 
when normal function is 
running 


D-PHY Configuration and Status Signals 


phy_shutdown_n 1 D-PHY Digital and Analog Shut 
Down 

phy_reset_n 1 D-PHY Reset 

phy _enable_clk 1 D-PHY Enable Clock Lane 
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Generation 
phy_lock D-PHY PLL Lock Signal 
phy_forcepll D-PHY Force PLL On 


phy_direction 


D-PHY Current Direction of 
Lane O Interconnection: 0: TX, 
1: RX 


Clock Lane Control Signals 


tx_request_clkhs 


D-PHY Request to Transmit 
High-Speed Clock 


tx_skewcalhs 


D-PHY High Speed Transmit 
Skew Calibration 


Low to high cause PHY to 
initiate a DSkew calibration 


High to low cause PHY to stop 
DSkew calibration pattern 
transmission and initiate an 
end-of-transmission sequence 


clk_lanebyte 


D-PHY Lane Byte Clock 


clk_txblane 


D-PHY Clock Lane Byte Return 
Signal Used for TX. This is a 
duplicate of clk_lanebyte. 


phy_stopstate_clklane 


D-PHY Clock Lane Stop State 
flag 


phy_ulpsactivenot. clk 


This signal low indicates that 
the clock lane is in the ULPM. 


txulpsesc_clk 


D-PHY Clock Lane ULPM enter 
request 


txulpsexit_clk 


D-PHY Clock Lane ULPM exit 
request 


Lane 0 Signals 


phy_enable_laneO 


D-PHY Lane 0 Enable Signal 


txulpsesc_laneO 


D-PHY Lane 0 ULPM enter 
request 


txulpsexit_laneO 


D-PHY Data Lane 0 ULPM exit 
request 
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phy_stopstate_laneO 


D-PHY Lane 0 Stop State flag 


phy_rxulpsesc_laneO 


High indicates Lane 0 is in RX 
ULPM 


phy_ulpsactivenot_laneO 


Active low indicates Lane 0 
ULPM is active 


tx_datahs_laneO 


Lane O TX High-Speed Transmit 
Data Output 


tx_requesths_laneO 


Lane 0 TX High-Speed Transmit 
Data Sending Request 


tx_readyhs_laneO 


Lane O TX High-Speed Transmit 
Ready 


tx_readyhsout_laneO 


Lane O TX High-Speed Transmit 
feedback ready, this is one 
clk_lanebyte cycle delay signal 
of tx_readyhs_laneO 


clk_tx_esc 


Lane O LP TX Escape Mode 
Clock Signal 


tx_requestesc_laneO 


Lane O LP TX Escape Mode 
Transmit Request 


tx_lpdtesc_laneO 


Lane O LP TX Escape Mode 
Transmit LP Data Request 


tx_triggeresc_laneO 


Lane O LP TX Escape Mode 
Transmission Triggers 


tx_dataesc_laneO 


Lane O LP TX Escape Mode LP 
Data Transmission 


tx_validesc_laneO 


Lane O LP TX Escape Mode LP 
Data Valid Signal 


tx_readyesc_laneO 


Lane O LP TX Escape Mode LP 
Data Transmit Ready Signal 


phy_turnrequest 


D-PHY Turn Request Signal 


rx_clkesc Lane O LP RX Escape Mode 
Clock Signal 
rx_lpdtesc Lane O LP RX Escape Mode LP 


Data Receive Mode 


rx_triggeresc 


Lane O LP RX Escape Mode 
Received Triggers 
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rx_dataesc 8 | Lane 0 LP RX Escape Mode 
Received Data 


rx_validesc 1 | Lane 0 LP RX Escape Mode 
Valid Receive Data 


phyerr_laneO 5 | D-PHY Lane 0 Error Input 
Signals 


Lane 1 Signals 


phy_enable_lane1 1 O D-PHY Lane 1 Enable Signal 

txulpsesc_lane1 1 O D-PHY Lane 1 ULPM enter 
request 

txulpsexit_lane1 1 O D-PHY Data Lane 1 ULPM exit 
request 

phy_ulpsactivenot_lane1 1 | Active low indicates Lane 1 


ULPM is active 


phy_stopstate_lane1 1 | D-PHY Lane 1 Stop State flag 


tx_datahs_lane1 8 O Lane 1 TX High-Speed Transmit 
Data Output 


tx_requesths_lane1 1 O Lane 1 TX High-Speed Transmit 
Data Sending Request 

tx_readyhs_lane1 1 | Lane 1 TX High-Speed Transmit 
Ready 

tx_readyhsout_lane1 1 O Lane 1 TX High-Speed Transmit 


feedback ready, this is one 
clk_lanebyte cycle delay signal 
of tx_readyhs_lane1 


tx_requestesc_lane1 1 O Lane 1 LP TX Escape Mode 
Transmit Request 


Lane 2 Signals 


phy_enable_lane2 1 O D-PHY Lane 2 Enable Signal 
txulpsesc_lane2 1 O D-PHY Lane 2 ULPM enter 
request 
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txulpsexit_lane2 


D-PHY Data Lane 2 ULPM exit 
request 


phy_ulpsactivenot_lane2 


Active low indicates Lane 2 
ULPM is active 


phy_stopstate_lane2 


D-PHY Lane 2 Stop State flag 


tx_datahs_lane2 


Lane 2 TX High-Speed Transmit 
Data Output 


tx_requesths_lane2 


Lane 2 TX High-Speed Transmit 
Data Sending Request 


tx_readyhs_lane2 


Lane 2 TX High-Speed Transmit 
Ready 


tx_readyhsout_lane2 


Lane 2 TX High-Speed Transmit 
feedback ready, this is one 
clk_lanebyte cycle delay signal 
of tx_readyhs_lane2 


tx_requestesc_lane2 


Lane 2 LP TX Escape Mode 
Transmit Request 


Lane 3 Signals 


phy_enable_lane3 


D-PHY Lane 3 Enable Signal 


txulpsesc_lane3 


D-PHY Lane 3 ULPM enter 
request 


txulpsexit_lane3 


D-PHY Data Lane 3 ULPM exit 
request 


phy_ulpsactivenot_lane3 


Active low indicates Lane 3 
ULPM is active 


phy_stopstate_lane3 


D-PHY Lane 3 Stop State flag 


tx_datahs_lane3 


Lane 3 TX High-Speed Transmit 
Data Output 


tx_requesths_lane3 


Lane 3 TX High-Speed Transmit 
Data Sending Request 


tx_readyhs_lane3 


Lane 3 TX High-Speed Transmit 
Ready 


tx_readyhsout_lane3 


Lane 3 TX High-Speed Transmit 
feedback ready, this is one 
clk_lanebyte cycle delay signal 
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of tx_readyhs_lane3 


tx_requestesc_lane3 1 O Lane 3 LP TX Escape Mode 
Transmit Request 
DPHY Test Bus 
testdin[7:0] 8 O D-PHY Test Data Output Port 
testdout[7:0] 8 | D-PHY Test Data Input Port 
testen 1 O D-PHY Test Enable 
testclk 1 O D-PHY Test Clock Signal 
testclr 1 O D-PHY Test Clear Signal 
Ram interface 
ram_wen_generic_rdata 1 (0) generic_rdata ram write 
enable high active 
ram_wdata_generic_rdata | 32 O generic_rdata ram write data 
ram_wclk_generic_rdata 1 O generic_rdata ram write clock 
ram_rclk_generic_rdata 1 O generic_rdata ram read clock 
ram_ren_generic_rdata 1 O generic_rdata ram read enable 
high active 
ram_rdata_generic_rdata 32 | generic_rdata ram read data 
ram_cen_generic_rdata 1 O generic_rdata ram chip select 
high active 
ram_wen_generic_wdata 1 (0) generic_wdata ram write 
enable high active 
ram_wdata_generic_wdata | 32 (0) generic_wdata ram write data 
ram_wclk_generic_wdata 1 (0) generic_wdata ram write clock 
ram_rclk_generic_wdata 1 (0) generic_wdata ram read clock 
ram_ren_generic_wdata 1 (0) generic_wdata ram read 
enable high active 
ram_rdata_generic_wdata | 32 | generic_wdata ram read data 
ram_cen_generic_wdata 1 (0) generic_wdata ram chip select 


high active 
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ram_wen_dpi_pixel 1 O dpi_pixel ram write enable 
high active 

ram_wdata_dpi_ pixel 32 O dpi_pixel ram write data 

ram_wclk_dpi_pixel 1 O dpi_pixel ram write clock 

ram_rclk_dpi_ pixel 1 O dpi_pixel ram read clock 

ram_ren_dpi_pixel 1 O dpi_pixel ram read enable high 
active 

ram_rdata_dpi_pixel 32 | dpi_pixel ram read data 

ram_cen_dpi_pixel 1 O dpi_pixel ram chip select high 
active 


8.9.6 MIPI_DSI_HOST Register Address Map 


Base address: 
Base address(Set Reg): 


Base address(Clear Reg): 


atl bo Se 


0x000C MASK_PROTOCOL_INT Masks the protocaol error interrupt generation 
triggered by the PROTOCOL_INT_STS register 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2896 of 3034 


GU SPREADTRUM S$C9832A Device Specification 


0x0040 TIMEOUT_CNT_CLK_CONFI | Configuration of the clock dividers for timeout 
counter 


G 
0x0044 HTX_TO_CONFIG HS TX Timeout timers configuration 
0x0048 LRX_H_TO_CONFIG LP RX Timeout timers configuration 


0x004C RD_PRESP_TO_CONFIG Peripheral response timeout definition after read 
operations 


0x0050 HSWR_PRESP_TO_ CONFIG Peripheral response timeout definition after 
high-speed write operations 


0x0054 LPWR_PRESP_TO_ CONFIG Peripheral response timeout definition after low- 
power write operations 


0x0058 BTA_PRESP_TO_CONFIG Peripheral response timeout definition after bus 
turnaround 


0x005C TX_ESC_CLK_CONFIG Configuration of the clock dividers for tx_esc_clk 


0x0060 VACT_CMD_TRANS_LIMIT VACT region Low-power command timing 
configuration 


0x0064 VBLK_CMD_TRANS_LIMIT Vertical blanking region Low-power command 
timing configuration 
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Ox00A8 PHY_CLKLANE_TIME_CONFI | D-PHY timing configuration for the clock lane 
G 


OxO0AC PHY_DATALNAE_TIME_CON | D-PHY timing configuration for data lanes 


0x00BO MAX_READ_TIME Maximum time required to perform a read 
command 


0x00C4 DCS_WM_PKT_SIZE Size for command mode DCS WMS and WMC 
packets 


0x00C8 PROTOCOL_INT_CLR Clear the protocaol error interrupt generation 
triggered by the PROTOCOL_INT_STS register 
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0x0208 INT_PLL_CLR Clear int_pll 


8.9.6.1 DSI_VERSION 


0x00000000 Version of the DSI host controller(0x00000100) DSI_VERSION 
fea El [cele Une a cd (a 


Reserved 


Type 


[on al 6 Fl ht a al a a a 


dsi_version 


Version of the DSI host controller 


Field Name Type aS Reset Description 
Value 


iad EE E 


dsi_version [15: 0] 0x100 This field indicates the version of the 
MIPI DSI host controller. 
High 8bits is the r number 
Low 8bits is the p number 
'10' means r1p0 


8.9.6.2 SOFT_RESET 
0x00000004 DSI soft reset(0x00000000) SOFT_RESET 


B a ia a Fell el A A 


e 
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a el a cl a a RNAn 


dsi_ 
Reserved soft 


i 


DSI soft reset 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i a TD 


dsi_soft_reset RW NA This bit configures the core either to 
work normal or to reset. Its default 
value is 0. After the core 
configuration, to enable the 
mipi_dsi_host, set this register to 1. 
0: Reset 
1: Power-up 


8.9.6.3 PROTOCOL_INT_STS 
0x00000008 Protocol error interrupt status register(0x00000000) PROTOCOL_INT_STS 


Fea ce a ac ha (ll Vi ad Cel fs 


ch, ll il a Ga Fc Gi al Cl Hl a Cl al 
[ena al el Si al CaF a 


dph dph dph dph 
yer | yer | yer | yer 
rors rors rors rors 


protocol_debug_err 
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ack_with_err_15 [31] This bit retrieves the DSI protocol 
violation from the Acknowledge error 
report. 

ack_with_err_14 | [30] This bit retrieves the reserved (specific 
to device) from the Acknowledge error 
report. 

ack_with_err_13 | [29] This bit retrieves the invalid 
transmission length from the 
Acknowledge error report. 


ack_with_err_12 | [28] This bit retrieves the DSI VC ID Invalid 
from the Acknowledge error report. 


ack_with_err_11 | [27] This bit retrieves the not recognized 
DSI data type from the Acknowledge 
error report. 

ack_with_err_10 | [26] This bit retrieves the checksum error 
(long packet only) from the 
Acknowledge error report. 

ack_with_err_9 [25] This bit retrieves the ECC error, multi- 
bit (detected, not corrected) from the 
Acknowledge error report. 

ack_with_err.8 [24] This bit retrieves the ECC error, single- 
bit (detected and corrected) from the 
Acknowledge error report. 

ack_with_err_7 [23] This bit retrieves the reserved (specific 
to device) from the Acknowledge error 
report. 

ack_with_err_6 [22] This bit retrieves the False Control 
error from the Acknowledge error 
report. 


ack_with_err_5 [21] NA This bit retrieves the Peripheral 
Timeout error from the Acknowledge 
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a O E S E 


ack_with_err_4 This bit retrieves the LP Transmit Sync 
error from the Acknowledge error 
report. 


ack_with_err_3 This bit retrieves the Escape Mode 
Entry Command error from the 
Acknowledge error report. 


ack_with_err_2 This bit retrieves the EoT Sync error 
from the Acknowledge error report. 


ack_with_err_1 This bit retrieves the SoT Sync error 
from the Acknowledge error report. 


ack_with_err_O This bit retrieves the SoT error from 
the Acknowledge error report. 


protocol_debug_ : debug mode protocol errors 


dphy_errors 4 This bit indicates the LP1 contention 
error ErrContentionLP1 from Lane 0. 

dphy_errors_3 This bit indicates the LPO contention 
error ErrContentionLPO from Lane 0. 

dphy_errors_ 2 This bit indicates the ErrControl error 
from Lane 0. 

dphy_errors_1 This bit indicates ErrSyncEsc low- 
power data transmission 
synchronization error from Lane 0. 


dphy_errors_0 This bit indicates ErrEsc escape entry 
error from Lane 0. 


8.9.6.4 MASK_PROTOCOL_INT 


Masks the protocaol error interrupt generation 
0x0000000C triggered by the PROTOCOL_INT_STS MASK_PROTOCOL_INT 
register(0x00000000) 
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ii 


mask_protocol_debug_err 


4 3 2 at 0 


Masks the protocaol error interrupt generation triggered by the PROTOCOL_INT_STS register 


Field Name epee Description 


ype 
mask_ack_with_e RW mask_ack_with_err_15 
rr_15 


mask_ack_with_e 
rr_14 


mask_ack_with_err_14 


>) 
= 


es) es) 
i 
> 


mask_ack_with_e 
rr_13 


mask_ack_with_err_13 


mask_ack_with_e 
rr_12 


mask_ack_with_err_12 


ro) 
= 
z 
i 


mask_ack_with_e 
rr_11 


mask_ack_with_err_11 


mask_ack_with_e 
rr_10 


mask_ack_with_err_10 


mask_ack_with_e 
rr_9 


mask_ack_with_err_9 


>) 
= 
z 
i 


mask_ack_with_e 
rr_8 


mask_ack_with_err_8 


= = 
Ps) 
= 
=m 
i 


Ps] 
= 
z 
i 


mask_ack_with_e 
rr_7 


mask_ack_with_err_7 


Z 
k 
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as E S E E 


mask_ack_with_e an D E M mask_ack_with_err_5 
rr_5 


mask_ack_with_e | [20] mask_ack_with_err_4 
rr_4 


mask_ack_with_e | [19] 
rr_3 


mask_ack_with_err_3 


= 


mask_ack_with_e 
rr_2 


mask_ack_with_err_2 


= 


mask_ack_with_e 
rr_1 


mask_ack_with-err_1 


Z 


mask_ack_with_e 
rr 0 


mask_ack_with_err_0 


mask_protocol_d 
ebug_err 


mask_dphy_error 
s4 


mask_protocol_debug_err 


= 


mask_dphy_errors 4 


= 


mask_dphy_error 
s 3 


mask_dphy_errors 3 


= 


mask_dphy_error 
s 2 


mask_dphy_errors 2 


= 


I I I a a a a a a 
= = 


mask_dphy_error 
s1 


mask_dphy_errors 1 


>) 
= 


mask_dphy_error 
s 0 


mask_dphy_errors 0 


8.9.6.5 INTERNAL_INT_STS 


0x00000010 Internal error interrupt status register(Ox00000000) INTERNAL_INT_STS 
el Ell Gli i sl al el a 2 lea 


hs_t ecc_ 
x_ti crc_ singl 


. internal_debug_err 
meo | err E e_er 


ut 
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PEPEPEPE 


internal_debug_err 


a a la al 


Internal error interrupt status register 


Description 


This bit indicates that the low-power 
reception timeout counter reached 
the end and contention is detected. 


This bit indicates that the high-speed 
transmission timeout counter reached 
the end and contention is detected. 


This bit indicates that the CRC error is 
detected in the received packet 
payload. 


ecc_multi_err [28] This bit indicates that the ECC multiple 
error is detected in a received packet. 


ecc_single_err [27] This bit indicates that the ECC single 
error is detected and corrected in a 
received packet. 


internal_debug e internal_debug_ err 
rr 


dpi_pix_fifo_wr_e This bit indicates that during a DPI 

rr pixel line storage, the payload FIFO 
becomes full and the data stored is 
corrupted. 


gen_cmd_wdata_ This bit indicates that during a Generic 

fifo_rd_err interface packet build, the payload 
FIFO becomes empty and corrupt data 
is sent. 
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gen_cmd_wdata_ 
fifo_wr_err 


gen_cmd_rdata_f 
ifo_wr_err 


gen_cmd_rdata_f 
ifo_rd_err 


gen_cmd_cmd_fif 
o_wr_err 


eopt_not_receive 
err 


receive_pkt_size_ 


err 


S$C9832A Device Specification 


This bit indicates that the system tried 
to write a payload data through the 
Generic interface and the FIFO is full. 
Therefore, the payload is not written. 


This bit indicates that during a generic 
interface packet read back, the 
payload FIFO becomes full and the 
received data is corrupted. 


This bit indicates that during a DCS 
read data, the payload FIFO becomes 
empty and the data sent to the 
interface is corrupted. 


This bit indicates that the system tried 
to write a command through the 
Generic interface and the FIFO is full. 
Therefore, the command is not 
written. 


This bit indicates that the EoTp packet 
is not received at the end of the 
incoming peripheral transmission. 


This bit indicates that the packet size 
error is detected during the packet 
reception. 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2906 of 3034 


GU SPREADTRUM S$C9832A Device Specification 


Internal error interrupt mask register 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
mask_Ip_rx_time | [31] RW NA mask_lp_rx_timeout 
out 
ee hs_tx_time eee ee mask_hs_tx_timeout 


moppe ee eoo 


m i K eS ‘oa oe 
err 


mask_ecc_single_ | [27] RW mask_ecc_single_err 
err 


mask_internal_de | [26: 8] RW mask_internal_debug_err 
bug_err 


mask_dpi_pix_fif RW mask_dpi_pix_fifo_wr_err 
o_wr_err 

mask_gen_cmd_ RW mask_gen_cmd_wdata_fifo_rd_err 
wdata_fifo_rd_er 

r 


mask_gen_cmd_ RW mask_gen_cmd_wdata_fifo_wr_err 
wdata_fifo_wr_er 

: 

mask_gen_cmd_r RW mask_gen_cmd_rdata_fifo_wr_err 
data_fifo_wr_err 

mask_gen_cmd_r RW mask_gen_cmd_rdata_fifo_rd_err 
data_fifo_rd_err 


mask_gen_cmd_c mask_gen_cmd_cmd_fifo_wr_err 
md_fifo_wr_err 


mask_eopt_not_r Ca ee ae mask_eopt_not_receive_err 
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mask_receive_pkt RW NA mask_receive_pkt_size_err 
_size_err 


8.9.6.7 DSILMODE_CFG 


0x00000018 Video or Command mode selection(0x00000000) DSI_MODE_CFG 
[semi el il ca ca a fal De fe 


Reserved 


Type 


a cl Gill a ae Aa la 


cmd 
_vid 
Reserved eo_ 
mod 
e 
a M 


Video or Command mode selection 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


aee e 


cmd_video_mode RW NA This bit configures the operation 
mode: 
0: Video mode 
1: Command mode 


8.9.6.8 VIRTUAL_CHANNEL_ID 
0x0000001C Virtual channel ID(0x00000000) VIRTUAL_CHANNEL_ID 


ee eee 
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Type 


[ial Gc sl A a l(a Fa 


ee | 
cid 
RW RW 


Virtual channel ID 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a 
video_pkt_vcid [3: 2] RW NA This field configures the DPI virtual 
channel id that is indexed to the Video 
mode packets. 
gen_rx_vcid [1: 0] RW NA This field indicates the Generic 
interface read-back virtual channel 
identification. 


8.9.6.9 DPI_VIDEO_FORMAT 
0x00000020 DPI video format(0x00000000) DPI_VIDEO_FORMAT 


Ei a A 


Reserved 


Type 


Ele Gl asl al cl a eC AEE 


~ a 


ll S a 
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DPI video format 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i i 


loosely18 en RW NA When set to 1, this bit activates 
loosely packed variant to 18-bit 
configurations. 


dpi_video_mode_ | [5: 0] RW NA This field configures the DPI color 
format coding as follows: 
0000: 16-bit configuration 1 
0001: 16-bit configuration 2 
0010: 16-bit configuration 3 
0011: 18-bit configuration 1 
0100: 18-bit configuration 2 
0101: 24-bit 
0110: 20-bit YCbCr 4:2:2 loosely 
packed 
0111: 24-bit YCbCr 4:2:2 
1000: 16-bit YCbCr 4:2:2 
1001: 30-bit 
1010: 36-bit 
1011: 12-bit YCbCr 4:2:0 
1100: Compression Display Stream 
1101-1111: 12-bit YCbCr 4:2:0 


8.9.6.10 VIDEO _PKT_CONFIG 


0x00000024 video packet configuration(0x00000000) VIDEO_PKT_CONFIG 
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video_line_chunk_num 


(ual dl Uc lalate Kc ic iF ned 


Type RW 


(ial (Gis S 


video packet configuration 


Field Name Type ieee Reset Description 
Value 


video_line_chunk | [31:16] This register configures the number of 

_num chunks to be transmitted during a Line 
period (a chunk consists of a video 
packet and a null packet). If set to 0 or 
1, the video line is transmitted in a 
single packet. If set to 1, the packet is 
part of a chunk, so a null packet 
follows it if vid_null_size &gt; O. 
Otherwise, multiple chunks are used 
to transmit each video line. 

video_pkt_size [15:0] RW This field configures the number of 
pixels in a single video packet. For 18- 
bit not loosely packed data types, this 
number must be a multiple of 4. For 
YCbCr data types, it must be a multiple 
of 2, as described in the DSI 
specification. 


8.9.6.11 VIDEO_LINE_HBLK_TIME 


0x00000028 Horizontal blanking time(0x00000000) VIDEO_LINE_HBLK_TIME 


video_line_hsa_time 


(cle a il iB fi Ged Fe a a 
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Type frw 


fag Ge es (Gc 2 a a a (a a ie 


ee video_line_hbp_time 


Horizontal blanking time 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
video_line_hsa_ti | [31:16] | RW NA This field configures the Horizontal 
me Synchronism Active period in lane byte 
clock cycles. 
video_line_hbp_ti | [15:0] RW NA This field configures the Horizontal 
me Back Porch period in lane byte clock 
cycles. 


8.9.6.12 VIDEO _LINE_TIME 


0x0000002C Video line time(0x00000000) VIDEO_LINE_TIME 
su ee ca eal Un Kn (ae a Pa 


Reserved 


Type 


E a a Fa a a 
ai ie 


Video line time 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


fl i aE 


video_line_time [15: 0] RW NA This field configures the size of the 
total line time (HSA+HBP+HACT+HFP) 
counted in lane byte clock cycles. 


8.9.6.13 VIDEO_VBLK_LINES 


0x00000030 Vertical blanking period lines(0x00000000) VIDEO_VBLK_LINES 
Fl Fel ial lied ce a a A 


Reserved vsa_lines vbp_lines 


vbp_lines vfp_lines 


Fa) Gl ec Fc lal (ca a ea E 


Vertical blanking period lines 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


cA 


vsa_lines [29:20] | RW NA This field configures the Vertical 
Synchronism Active period measured 
in number of horizontal lines. 


vbp_lines [19:10] | RW NA This field configures the Vertical Back 
Porch period measured in number of 
horizontal lines. 

vfp_lines RW NA This field configures the Vertical Front 
Porch period measured in number of 
horizontal lines. 
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8.9.6.14 VIDEO _VACTIVE_LINES 
0x00000034 Vertical resolution(0x00000000) VIDEO_VACTIVE_LINES 


Reserved 


[ea Eel [tl ale Pllc Lal al Eli 
Type 


GS) ES a cl ca a A Fa 
iN 
WwW 


Vertical resolution 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


E 2 


vactive_lines [13: 0] RW NA This field configures the Vertical Active 
period measured in number of 
horizontal lines. 


8.9.6.15 VID _MODE_CFG 


0x00000038 Video mode configuration(0x00000000) VID_MODE_CFG 
Fase ie ll a ea a Ue ei 


Reserved 


Type 


fea AAAA Ga 


= Ip_h Ip_h Ip_v Ip_v Ip_v Ip_v vid_mode_t 
_ | fpe bp_ act_ | fp_e bp_ sa_e | Reserved é 
ofn en en n en n Yp 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2914 of 3034 


GU SPREADTRUM S$C9832A Device Specification 


iia eT" ("|" |" =: 


Video mode configuration 


Field Name Type oe Reset Description 
Value 


kc allt 


lp_cmd_en [15] RW When set to 1, this bit enables the 
command transmission only in 
lowpower mode. 


frame_bta_ack_e When set to 1, this bit enables the 
request for an acknowledge response 
at the end of a frame. 


When set to 1, this bit enables the 
return to low-power inside the HFP 
period when timing allows. 


When set to 1, this bit enables the 
return to low-power inside the HBP 
period when timing allows. 


Ip_vact_en When set to 1, this bit enables the 
return to low-power inside the VACT 
period when timing allows. 


Ip_vfp_en When set to 1, this bit enables the 
return to low-power inside the VFP 
period when timing allows. 


When set to 1, this bit enables the 
return to low-power inside the VBP 
period when timing allows. 


lp_vsa_en When set to 1, this bit enables the 
return to low-power inside the VSA 
period when timing allows. 


a 


vid_mode_type [1: 0] RW NA This field indicates the video mode 
transmission type as follows: 
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00: Non-burst with sync pulses 


01: Non-burst with sync events 


10 and 11: Burst mode 


8.9.6.16 SDF_MODE_ CONFIG 
0x0000003C 3D control configuration(0x00000000) SDF_MODE_CONFIG 


E EE E fel | eee |e ll ae 


Reserved 


Type 


Fa ca 0 a (Ea (ea a ES Ea a aa 


B | a o 


EE å = è EE ë aH 


3D control configuration 


Field Name Type s Reset Description 
Value 


E 


rf_3d_payload_e RW When set, causes the next VSS packet 
n to include 3D control payload in every 
VSS packet. 


Sac AE cae 


left_right_order [5] RW NA This bit defines the left or right order: 
O: Left eye data is sent first, and then 
the right eye data is sent. 
1: Right eye data is sent first, and then 
the left eye data is sent. 
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second_vsync_en This field defines whether there is a 
second VSYNC pulse between Left and 
Right Images, when 3D Image Format 
is Frame-based: 


0: No sync pulses between left and 
right data 


1: Sync pulse (HSYNC, VSYNC, 
blanking) between left and right data 


rf_3d_format [3: 2] RW This field defines the 3D image format: 
00: Line (alternating lines of left and 
right data) 
01: Frame (alternating frames of left 
and right data) 
10: Pixel (alternating pixels of left and 
right data) 
11: Reserved 

rf_3d_mode [1: 0] RW This field defines the 3D mode on/off 
and display orientation: 
00: 3D mode off (2D mode on) 01: 3D 
mode on, portrait orientation 
10: 3D mode on, landscape orientation 
11: Reserved 


8.9.6.17 TIMEOUT_CNT_CLK_CONFIG 


Configuration of the clock dividers for timeout 
0x00000040 counter(0x00000000) TIMEOUT_CNT_CLK_CONFIG 
WAA 


Reserved 


Type 


(ad el et ea a Fla 
all inci A 
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Configuration of the clock dividers for timeout counter 


Field Name Type B Reset Description 
Value 


al a a 


timeout_cnt_clk_ | [15:0] RW This field indicates the division factor 

config for the Time Out clock used as the 
timing unit in the configuration of HS 
to LP and LP to HS transition error. 


8.9.6.18 HTX_TO_ CONFIG 
0x00000044 HS TX Timeout timers configuration(Ox00000000) HTX_TO_CONFIG 


Fi i lie lll (i ie Gal pall La ew Ll a Fla 


htx_to_cnt_limit 


Type frw 


Ea il FE sl EAEE 


htx_to_cnt_limit 


Il i 


HS TX Timeout timers configuration 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


htx_to_cnt_limit [31: 0] RW NA This field configures the timeout 
counter that triggers a high-speed 
transmission timeout contention 
detection (measured in 
TIMEOUT_CNT_CLK_CONFIG cycles). If 
using the non-burst mode and there is 
no sufficient time to switch from HS to 
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LP and back in the period which is 
from one line data finishing to the 
next line sync start, the DSI link 
returns the LP state once per frame, 
then you should configure the 
TIMEOUT_CNT_CLK_CONFIG and 
htx_to_cnt_max_value to be in 
accordance with: 
hstx_to_cnt_max_value * 
lanebyteclkperiod * 
TIMEOUT_CNT_CLK_CONFIG &gt;= the 
time of one FRAME data transmission 
* (1 + 10%) In burst mode, RGB pixel 
packets are time-compressed, leaving 
more time during a scan line. 
Therefore, if in burst mode and there 
is sufficient time to switch from HS to 
LP and back in the period of time from 
one line data finishing to the next line 
sync start, the DSI link can return LP 
mode and back in this time interval to 
save power. For this, configure the 
TO_CLK_DIVISION and hstx_to_cnt to 
be in accordance with: hstx_to_cnt * 
lanebyteclkperiod * TO_CLK_DIVISION 
&gt;= the time of one LINE data 
transmission * (1 + 10%). 


8.9.6.19 LRX_H_TO CONFIG 


0x00000048 LP RX Timeout timers configuration(0x00000000) LRX_H_TO_CONFIG 
nil i cal] cl al a [ee (le Fn (al 
"JA A 


Type frw 


Fa i la Ciel (la Fl Ha 


Irx_h_to_cnt_limit 


LP RX Timeout timers configuration 
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Field Name Set/Cle | Reset Description 
ar 
Value 


Irx_h_to_cnt_limi : NA This field configures the timeout 


t counter that triggers a low-power 
reception timeout contention 
detection (measured in 
TIMEOUT_CNT_CLK_CONFIG cycles). 


8.9.6.20 RD_PRESP_TO CONFIG 


Peripheral response timeout definition after read 
0x0000004C operations(0x00000000) RD_PRESP_TO_CONFIG 
sae al i [Sc esa a Uf (a (fa 


hsrd_presp_to_cnt_limit 


Type =| Rw 


[eam a (al (cal a fic il al fe Le ela ae 
eer [rere Uy 


Description 


hsrd_presp_to_cn | [31:16] | RW This field sets a period for which the 

t_limit mipi_dsi_host keeps the link still, after 
sending a high-speed read operation. 
This period is measured in cycles of 
lanebyteclk. The counting starts when 
the D-PHY enters the Stop state and 
causes no interrupts. 


lprd_presp_to_cn | [15:0] RW This field sets a period for which the 
t_limit mipi_dsi_host keeps the link still, after 
sending a low-power read operation. 
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This period is measured in cycles of 
lanebyteclk. The counting starts when 


the D-PHY enters the Stop state and 
causes no interrupts. 


8.9.6.21 HSWR_PRESP_TO CONFIG 


Peripheral response timeout definition after high- 
speed write operations(0x00000000) 


ee ea | pec | sa 


a Reserved Reserved 


D 
[aR (Pes Ec a ef a 
Lil Lilies. S DO 


Peripheral response timeout definition after high-speed write operations 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i 2 TY 


0x00000050 HSWR_PRESP_TO_CONFIG 


hswr_presp_to_ [24] RW NA When set to 1, this bit ensures that 
mode the peripheral response timeout 
caused by hs_wr_to_cntis used only 
once per eDPI frame, when both the 
following conditions are met: 
1. dpivsync_edpiwms has risen and 
fallen. 
2. Packets originated from eDPI have 
been transmitted and its FIFO is empty 
again. 
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In this scenario no non-eDPI requests 
are sent to the D-PHY, even if there is 
traffic from generic or DBI ready to be 
sent, making it return to stop state. 
When it does so, PRESP_TO counter is 
activated and only when it finishes 
does the controller send any other 
traffic that is ready. 


oe ee 


hswr_presp to_c | [15:0] RW NA This field sets a period for which the 

nt_limit mipi_dsi_host keeps the link inactive 
after sending a high-speed write 
operation. This period is measured in 
cycles of lanebyteclk. The counting 
starts when the D-PHY enters the Stop 
state and causes no interrupts. 


8.9.6.22 LPWR_PRESP_TO CONFIG 


Peripheral response timeout definition after low- 
0x00000054 power write operations(0x00000000) LPWR_PRESP_TO_CONFIG 


Ei cl a Fl el a le eC ee (ela a 


Reserved 


Type 


Fei cal Fe Fa a 


lpwr_presp_to_cnt_limit 


Peripheral response timeout definition after low-power write operations 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i a E 
lpwr_presp_to_cn | [15:0] C This field sets a period for which the 
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t_limit mipi_dsi_host keeps the link inactive 
after sending a low-power write 
operation. This period is measured in 
cycles of lanebyteclk. The counting 
starts when the D-PHY enters the Stop 
state and causes no interrupts. 


8.9.6.23 BTA_PRESP_TO_ CONFIG 


Peripheral response timeout definition after bus 
turnaround(0x00000000) 


[a ce ls lal lc ell Un Ka a fal Pe 


0x00000058 BTA_PRESP_TO_CONFIG 


Reserved 


Type 


Fi (ef ee a a eee 


bta_presp_to_cnt_limit 


Peripheral response timeout definition after bus turnaround 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ll 


bta_presp_to_cnt | [15:0] RW NA This field sets a period for which the 

_limit mipi_dsi_host keeps the link still, after 
completing a Bus Turn-Around. This 
period is measured in cycles of 
lanebyteclk. The counting starts when 
the D-PHY enters the Stop state and 
causes no interrupts. 


8.9.6.24 TX_ESC_CLK_CONFIG 


Configuration of the clock dividers for 
0x0000005C tx_esc_clk(0x00000000) TX_ESC_CLK_CONFIG 
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Reserved 


(a incl Ges lal el Ue Dl cl Kc nal 


Type 


tx_esc_clk_config 


B sl ls F(a 


Configuration of the clock dividers for tx_esc_clk 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


nl ai 


tx_esc_clk_config | [15:0] RW NA This field indicates the division factor 
for the TX Escape clock source 
(lanebyteclk). The values O and 1 stop 
the TX_ESC clock generation. 


8.9.6.25 VACT_CMD_TRANS_LIMIT 


VACT region Low-power command timing 
configuration(0x00000000) 


Ee feet ee feel | ee Eee eee 


0x00000060 VACT_CMD_TRANS_LIMIT 


Reserved 


Type 


[aa elf cl il cal as a Fe a 


Reserved vact_cmd_trans_limit 


V.0.1  Spreadtrum Communications, Inc., Confidential and Proprietary 2924 of 3034 


GU SPREADTRUM S$C9832A Device Specification 


VACT region Low-power command timing configuration 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ial S 


vact_cmd_trans_| | [7:0] RW NA This field is used for the transmission 

imit of commands in low-power mode. It 
defines the size, in bytes, of the largest 
packet that can fit in a line during the 
VACT region. 


8.9.6.26 VBLK_CMD_TRANS_LIMIT 


Vertical blanking region Low-power command timing 
configuration(0x00000000) 


Es ea a ee se I 


0x00000064 VBLK_CMD_TRANS_LIMIT 


Reserved 


Type 


fai ic ea al ead Ga al oc 


Reserved vblk_cmd_trans_limit 


Vertical blanking region Low-power command timing configuration 


Field Name Type a Reset Description 
Value 


ea GN TE 


vblk_cmd_trans_| | [7:0] RW This field is used for the transmission 

imit of commands in low-power mode. It 
defines the size, in bytes, of the largest 
packet that can fit in a line during the 
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D(C I an 


8.9.6.27 CMD _MODE_CFG 
0x00000068 Command mode configuration(0x00000000) CMD_MODE_CFG 


cal le est ek Ee li i 


des_ | dcs_ 
Reserved Reserved “i t sr a 
p tx ie- E op- t 


EEE Eee 


cmc ex s tear 
erve ‘hw q PP Reserved s _fx_ 
on- t -1p _tx _tx _tx pe 


Command mode configuration 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


EE E 


max_rd_pkt_size | [24] RW NA This bit configures the maximum read 
packet size command transmission 
type: 
0: High-speed 
1: Low-power 


el 


dcs_lw_tx [19] RW NA This bit configures the DCS long write 
packet command transmission type: 
0: High-speed 
1: Low-power 
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dcs_sr_ Op tx RW This bit configures the DCS short read 
packet with zero parameter command 
transmission type: 


0: High-speed 
1: Low-power 


dcs_sw_ip tx This bit configures the DCS short write 
packet with one parameter command 
transmission type: 


0: High-speed 
1: Low-power 


dcs_sw_Op_tx This bit configures the DCS short write 
packet with zero parameter command 
transmission type: 


0: High-speed 


1: Low-power 


til SE 


gen_lw_tx [14] RW This bit configures the Generic long 
write packet command transmission 
type: 
0: High-speed 
1: Low-power 


gen_sr_2p_tx [13] This bit configures the Generic short 
read packet with two parameters 
command transmission type: 


0: High-speed 
1: Low-power 


gen_sr_1p_tx This bit configures the Generic short 
read packet with one parameter 
command transmission type: 


0: High-speed 
1: Low-power 


gen_sr_Op_tx This bit configures the Generic short 
read packet with zero parameter 
command transmission type: 
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0: High-speed 


1: Low-power 


gen_sw_2p tx [10] This bit configures the Generic short 
write packet with two parameters 
command transmission type: 
0: High-speed 
1: Low-power 


gen_sw_1p_tx This bit configures the Generic short 
write packet with one parameter 
command transmission type: 


0: High-speed 
1: Low-power 


This bit configures the Generic short 
write packet with zero parameter 
command transmission type: 


0: High-speed 
1: Low-power 


This bit configures the Compression 
Mode Command packet transmission 


type: 
0: High-speed 
1: Low-power 


This bit configures the Execute Queue 
Command packet transmission type: 


0: High-speed 


1: Low-power 


This bit configures the Picture 
Parameter Set packet transmission 


type: 


0: High-speed 


1: Low-power 


E E 
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ack_rqst_en [1] When set to 1, this bit enables the 
acknowledge request after each 
packet transmission. 


tear_fx_en When set to 1, this bit enables the 
tearing effect acknowledge request. 
8.9.6.28 GEN_HDR 


0x0000006C Generic packet header configuration(0x00000000) [SENHE ae 
sal cl lis cl al a a a (a Ul 


Reserved gen_wc_msbyte 


Type RW 


| ee 


Generic packet header configuration 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


al 


gen_wc_msbyte [23:16] | RW NA This field configures the most 
significant byte of the header packet's 
word count for long packets or data 1 
for short packets. 


gen_wc_Isbyte [15: 8] RW NA This field configures the least 
significant byte of the header packet's 
Word count for long packets or data 0 
for short packets. 

gen_vc [7: 6] RW NA This field configures the virtual 
channel id of the header packet. 


[5: 0] m a E This field configures the packet data 
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A (I OE I cnr 


8.9.6.29 GEN_PLD_DATA 


0x00000070 Generic payload data in and out(0x00000000) GEN_PLD_DATA 
EAM (al esc ia Rl et | ia (lel il 


gen_pld_b4 gen_pld_b3 


Type RW RW 


eb E/E Fc lea a al a 


gen_pld_b2 gen_pld_b1 


Field Name Description 

gen_pld_b4 [31:24] | RW This field indicates byte 4 of the 
packet payload. 

gen_pld_b3 [23:16] | RW NA This field indicates byte 3 of the 
packet payload. 

gen_pld_b2 : RW NA This field indicates byte 2 of the 
packet payload. 

gen_pld_b1 : NA This field indicates byte 1 of the 
packet payload. 


8.9.6.30 CLK_LANE_LP_CTRL 
0x00000074 Low-power in clock lane(0x00000000) CLK_LANE_LP_CTRL 


i lie eee eee 


Reserved 


"ee 
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a el a el ee a a a a i 


E i 


kaa Rw | Rw 


Low-power in clock lane 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ct 2 T 


auto_clklane_ctrl This bit enables the automatic 
_en mechanism to stop providing clock in 
the clock lane when time allows. 


phy_clklane_tx_r This bit controls the D-PHY PPI 
eq_hs clklane_tx_req_hs signal when 
auto_clklane_ctrl_en is 1'bO 


8.9.6.31 PHY_INTERFACE_CTRL 
0x00000078 D-PHY Interface signal control(0x00000000) PHY_INTERFACE_CTRL 


[eel ell al ial al all a i El Kall 


Reserved 


Type 


Gs Ee El i EE al a EE 


=i r 
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D-PHY Interface signal control 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


eS a E 


rf_phy_data_txexi ULPS mode Exit on all active data 
tulps lanes. 


rf_phy_data_txre ULPS mode Request on all active data 
qulps lanes. 


rf_phy_clk_txexit ULPS mode Exit on clock lane. 
ulps 


rf_phy_clk_txreq ULPS mode Request on clock lane. 
ulps 


rf_phy_force_pll When the D-PHY is in ULPS, this bit 
enables the D-PHY PLL. 


rf_phy_clk_en When set tol, this bit enables the D- 
PHY Clock Lane module. 


rf_phy_rst_n When set to 0, this bit places the 
digital section of the D-PHY in the 
reset state. 


rf_phy_shutdown When set to 0, this bit places the D- 
n PHY macro in power-down state. 


8.9.6.32 PHY_TX_TRIGGERS 
0x0000007C D-PHY transmit triggers(0x00000000) PHY_TX_TRIGGERS 


Fag Fel Ue ie a lL el cane 


Type 


(a ee el a ce (aa a a 
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pene | Reserved phy_tx_triggers 
RW 


D-PHY transmit triggers 


Field Name Type Si Reset Description 
Value 


EDS 


phy_tx_triggers [3: 0] RW This field controls the trigger 
transmissions. 


8.9.6.33 DESKEW_START 


0x00000080 Dskew start(0x00000000) DESKEW_START 


[a ell Fal ll Fl Fen Lela ad 


Reserved 


Type 


Ec ll a tL El el 


desk 
Reserved 
star 


kam 


Dskew start 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


SEA C c a E 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2933 of 3034 


GY SPREADTRUM S$C9832A Device Specification 


deskew_start WC NA Manual mode used: This bit is a self 
clear bit, SW write to this bit indicates 
one Deskew operation 


8.9.6.34 DESKEW_MODE 


0x00000084 Deskew mode(0x00000000) pen | 
[a el inl (nS alice fe al fica 


Reserved 


Type 


at ek all al ae a a 


OO | 
de 


Deskew mode 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i i 


deskew_mode [140] RW NA Deskew operation mode: 
00: deskew function off mode 
01: manual mode calibration, 
10: auto period operation mode, in 
this mode 
11: reserved 


8.9.6.35 DESKEW_TIME 


0x00000088 Deskew operation time(0x00000000) DESKEW_TIME 


(a Uc a A a nhc AA 
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eee | deskew_time 


Type frw 


[ue a elk ia Ce aed 
[al ais) 


Deskew operation time 


Field Name Set/Cle | Reset Description 
ar 
Value 
deskew_time [31: 0] NA deskew calibration time: 
deskew calibration time, numbered by 
lanebyteclk cycles. 


8.9.6.36 DESKEW_PERIOD 
0x0000008C Time between two deskew operation(0x00000000) DESKEW_PERIOD 


Fel lies (el fla fi Fl [ee ek 


deskew_period 


Type RW 


Feo (a Ge a a el ae 
“CAN 


Type | Rw 


Time between two deskew operation 
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Field Name Type Set/Cle | Reset Description 
ar 
Value 


deskew_period [31: 0] RW NA Auto mode, dsi host will do deskew 
once after deskew_period frames. 
8.9.6.37 DESKEW_BUSY 


0x00000090 Deskew ongoing flag(0x00000000) DESKEW_BUSY 
(a (cel Se Kal Vice Ss le ad i a 


Reserved 


Type 


Se eae 


desk 
Reserved 


Deskew ongoing flag 


Field Name Type a Reset Description 
Value 


i 2 


deskew_busy Become 1 when deskew start being 
wrote. 
Negedge indicates current Deskew has 
been finished 


8.9.6.38 DESKEW_LANE_ MASK 
0x00000094 Deskew lane mask(0x00000000) DESKEW_LANE_MASK 


fe cl al lala (ef al in 
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“me 


Type 


Gal Ee al a EE A A 


a _ 


kam 


Deskew lane mask 


Field Name Type m Reset Description 
Value 


il a a 


deskew_lane3_m | [3] RW Lane3 deskew mask 
ask 
deskew_lane2_m | [2] RW Lane2 deskew mask 
ask 
deskew_lane1_m | [1] RW Lane1 deskew mask 
ask 
deskew_laneO_m ian a LaneO deskew mask 
ask 


8.9.6.39 CMD_MODE_STATUS 
0x00000098 Command mode status(0x00000015) CMD_MODE_STATUS 


Fle il se Fcc al aa fe cl eal ea aie 


Reserved 


Type 


eo a a a lea a a Ea 
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Reserved 


Command mode status 


Field Name Type ia Reset Description 
Value 


io 


gen_cmd_cmd_fif This. bit indicates the full status of the 
o_full generic command FIFO. 


gen_cmd_cmd_fif This bit indicates the empty status of 
o_empty the generic command FIFO. 


gen_cmd_wdata_ This bit indicates the full status of the 
fifo_full generic write payload FIFO. 


gen_cmd_wdata_ This bit indicates the empty status of 
fifo_empty the generic write payload FIFO. 


gen_cmd_rdata_f This bit indicates the full status of the 
ifo_full generic read payload FIFO. 


gen_cmd_rdata_f This bit indicates the empty status of 
ifo_empty the generic read payload FIFO. 


gen_cmd_rdcmd_ This bit is set when a read command is 
ongoing issued and cleared when the entire 
response is stored in the FIFO. 


8.9.6.40 PHY_STATUS 
0x0000009C D-PHY PPI status interface(0x00001C04) PHY_STATUS 


[aa sl Ti Gl ll cfc fel al A 


Reserved 
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Hoff 


- 


iia e lll al al ll ll 


D-PHY PPI status interface 


Field Name Type oS Reset Description 
Value 


a N 


phy_ulpsactiveno This bit indicates the status of 
t3lane ulpsactivenot3lane D-PHY signal. 


phy_ulpsactiveno This bit indicates the status of 
t2lane ulpsactivenot2lane D-PHY signal. 


phy_ulpsactiveno This bit indicates the status of 
t1lane ulpsactivenot1lane D-PHY signal. 


phy_ulpsactiveno This bit indicates the status of 
tOlane ulpsactivenotOlane D-PHY signal. 


phy_ulpsactiveno This bit indicates the status of 
tclk phyulpsactivenotclk D-PHY signal. 


phy_stopstate3la This bit indicates the status of 
ne phystopstate3lane D-PHY signal. 


phy. stopstate2la This bit indicates the status of 
ne phystopstate2lane D-PHY signal. 


phy_stopstate1la This bit indicates the status of 
ne phystopstate1lane D-PHY signal. 


R This bit indicates the status of 
phystopstateOlane D-PHY signal. 


phy_stopstateclkl w ae oe oe This bit indicates the status of 
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A [2] This bit indicates the status of 
rxulpsescOlane D-PHY signal. 


phy_lock [1] This bit indicates the status of phylock 
D-PHY signal. 

phy_direction This bit indicates the status of 
phydirection D-PHY signal. 


8.9.6.41 PHY_MIN_STOP_TIME 


0x000000A0 D-PHY min stop state time configuration(0x00000000) | PHY_MIN_STOP_TIME 
[ama fc E A 


Reserved 


Type 


Fa ise zl al ae 
" 


D-PHY min stop state time configuration 


Field Name Type Reset Description 
Value 


GG CO a 


phy_min_stop_ti | [7:0] RW This field configures the minimum wait 
me period to request a high-speed 
transmission after the Stop state. 


8.9.6.42 LANE _NUM_CONFIG 
0x000000A4 DPHY number of lanes configuration(0x00000003) LANE_NUM_CONFIG 


eS a a a ee ae ef ee 
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Type 


Reserved lane_num 


[il Gl esc alll Ca Leet 


DPHY number of lanes configuration 


Field Name Type Sia Reset Description 
Value 


A 


lane_num [1: 0] RW This field configures the number of 
active data lanes: 00: One data lane 
(lane 0) 
01: Two data lanes (lanes 0 and 1) 
10: Three data lanes (lanes O, 1, and 2) 
11: Four data lanes (lanes 0, 1, 2, and 
3) 


8.9.6.43 PHY_CLKLANE_TIME_CONFIG 


D-PHY timing configuration for the clock a CLKLANE_TIME_CONFI 
0x000000A8 lane(0x00000000) 


Ei i 5 FP eles cael cl cl (fl ei 


phy_clklane_hs_to_lp_time 


Type frw 


fbeeeaa afl elie A 
ial il 
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D-PHY timing configuration for the clock lane 


em PP pe r 
ar 
Value 

phy_clklane_hs_t | [31:16] | RW NA This field configures the maximum 

o_lp_time time that the D-PHY clock lane takes 
to go from high-speed to low-power 
transmission measured in lane byte 
clock cycles. 

phy_clklane_lp_t | [15:0] RW NA This field configures the maximum 

o_hs_time time that the D-PHY clock lane takes 
to go from low-power to high-speed 
transmission measured in lane byte 
clock cycles. 


8.9.6.44 PHY_DATALNAE_TIME_CONFIG 


D-PHY timing configuration for data PHY_DATALNAE_TIME_CON 
OXOIHO0IAC lanes(0x00000000) FIG 
Be bal a cK sl cl ches bali el 


phy_datalane_hs_to_Ip_time 


Type =| Rw 


Fa (ea a (a ae ea (a a a | a 


phy_datalane_lp_to_hs_time 


D-PHY timing configuration for data lanes 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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phy_datalane_hs | [31:16] | RW This field configures the maximum 

_to_lp time time that the D-PHY data lanes take to 
go from high-speed to low-power 
transmission measured in lane byte 
clock cycles. 


phy_datalane_lp_ RW This field configures the maximum 

to_hs_time time that the D-PHY data lanes take to 
go from low-power to high-speed 
transmission measured in lane byte 
clock cycles. 


8.9.6.45 MAX_READ_TIME 


Maximum time required to perform a read 
command(0x00000000) 


a a E A 


0x000000B0 MAX_READ_TIME 


Reserved 


Type 


Fea a fe ea (Fa al a 


max_rd_time 


Maximum time required to perform a read command 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i A A 


max_rd_time [15: 0] RW NA This field configures the maximum 
time required to perform a read 
command in lane byte clock cycles. 
This register can only be modified 
when no read command is in progress. 
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8.9.6.46 RX_PKT_CHECK_CONFIG 


0x000000B4 RX Data error check configuration(Ox00000000) RX_PKT_CHECK_CONFIG 
Fes cal Se i ff al ef 


Reserved 


Type 


(aa a a a a el 


rp | rp 
kt_c kt_e 

Reserved X \ 
rce f cce 
n n 


I 


RX Data error check configuration 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


EE E T E 
rx_pkt_crc_en [1] RW NA When set to 1, this bit enables the CRC 
reception and error reporting. 
rx_pkt_ecc_en RW NA When set to 1, this bit enables the ECC 
reception, error correction, and 
reporting. 


8.9.6.47 TA_EN 
0x000000B8 Bus turn around enable(0x00000000) TA_EN 


Fa el cal al GL a cl Ea Leas 


Reserved 


Type 


[al Gl ea ec A a 


Reserved 


ta_e 
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Bus turn around enable 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i E E 
ta_en RW NA When set to 1, this bit enables the Bus 
Turn-Around (BTA) request. 
8.9.6.48 EOTP_EN 


0x000000BC Eot packet enbale(0x00000000) EOTP_EN 
Fall fe lca Se ic tac Wen a Li 


Reserved 


Type 


[ea El fice al eile ea 


rxe | txe 
Reserved op p 


i] baal 


Eot packet enbale 


Field Name Type B Reset Description 
Value 


a E S 
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rx_eotp_en [1] When set to 1, this bit enables the 
EoTp reception. 


tx_eotp_en When set to 1, this bit enables the 
EoTp transmission. 
8.9.6.49 VIDEO NULLPKT_SIZE 


0x000000CO Null packet size(0x00000000) VIDEO_NULLPKT_SIZE 
[sai El Tei a Ec a Line is a nln Fl [eal 


Reserved 


Type 


(ei esl lal (ca (Ea ka A 
i eS 
e a 


Null packet size 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


la 


video_nullpkt_siz | [12:0] RW NA This register configures the number of 
e bytes inside a null packet. Setting it to 
O disables the null packets. 


8.9.6.50 DCS_WM_PKT_SIZE 


Size for command mode DCS WMS and WMC 
0x000000C4 packets(0x00000000) DCS_WM_PKT_SIZE 


Fa ial il at a ic UK Ke Kal a 


Reserved 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2946 of 3034 


GU SPREADTRUM S$C9832A Device Specification 


a Fl al A a ec A A 


inane | dcs_wm_pkt_size 


Size for command mode DCS WMS and WMC packets 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


cal i A 


dcs_wm_pkt_size This field configures the maximum 
allowed size for an write memory 
command, measured in pixels. 
Automatic partitioning of data 
obtained from eDPI is permanently 
enabled. 


8.9.6.51 PROTOCOL_INT_CLR 


Clear the protocaol error interrupt generation 
0x000000C8 triggered by the PROTOCOL_INT_STS PROTOCOL_INT_CLR 
register(0x00000000) 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2947 of 3034 


GU SPREADTRUM S$C9832A Device Specification 


Clear the protocaol error interrupt generation triggered by the PROTOCOL_INT_STS register 


Field Name Set/Cle | Reset Description 
ar 
Value 


clr_ack_with_err_ NA Clear_ack_with_err_15 
15 


clr_ack_with_err_ 
14 


Clear_ack_with_err_14 


= 


clr_ack_with_err_ 
13 


Clear_ack_with_err_13 


= 


clr_ack_with_err_ 
12 


Clear_ack_with_err_12 


= 


clr_ack_with_err_ 
11 


Clear_ack_with_err_11 


= 


clr_ack_with_err_ 
10 


Clear_ack_with_err_10 


clr_ack_with_err_ 
9 


Clear_ack_with_err_9 


clr_ack_with_err_ 
8 


Clear_ack_with_err_8 


= 


clr_ack_with_err_ 
7 


Clear_ack_with_err_7 


= 


clr_ack_with_err_ 
6 


Clear_ack_with_err_6 


= 


clr_ack_with_err_ 
5 


Clear_ack_with_err_5 


= 


clr_ack_with_err_ 
4 


Clear_ack_with_err_4 


= 


e 
2 


clr_ack_with_err_ 


3 


Clear_ack_with_err_3 


WC ee Clear_ack_with_err_2 
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1 


clr_ack_with_err_ Clear_ack_with_err_0O 
0 


clr_protocol_deb i Clear_protocol_debug_err 
ug_err 


clr_dphy_errors_ Clear_dphy_errors_4 
4 


clr_dphy_errors_ Clear_dphy_errors_ 3 
3 


clr_dphy_errors_ Clear_dphy_errors_ 2 
2 


clr_dphy_errors_ Clear_dphy_errors_1 
1 


clr_dphy_errors_ Clear_dphy_errors_0 
0 


8.9.6.52 INTERNAL_INT_CLR 
0x000000CC Internal error interrupt Clear register(Ox00000000) INTERNAL_INT_CLR 


clr_internal_debug_err 


_! _err err 7 
E (i aa (incl (lal cal ul 
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Internal error interrupt Clear register 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


~ hs_tx_timeou a Clear_hs_tx_timeout 


ee a a 


clr_internal_debu | [26: 8] vies Clear_internal_debug_ err 
g err 


clr_dpi_pix_fifo_ Clear_dpi_pix_fifo_wr_err 
wr_err 


clr_gen_cmd_wd Clear_gen_cmd_wdata_fifo_rd_err 
ata_fifo_rd_err 


clr_gen_cmd_wd Clear_gen_cmd_wdata_fifo_wr_err 
ata_fifo_wr_err 


clr_gen_cmd_rda Clear_gen_cmd_rdata_fifo_wr_err 
ta_fifo_wr_err 


clr_gen_cmd_rda Clear_gen_cmd_rdata_fifo_rd_err 
ta_fifo_rd_err 


clr_gen_cmd_cm Clear_gen_cmd_cmd_fifo_wr_err 
d_fifo_wr_err 


clr_eopt_not_rec Clear_eopt_not_receive_err 
eive_err 


clr_receive_pkt_si Clear_receive_pkt_size_err 
ze_err 


8.9.6.53 VIDEO_SIG_DELAY_CONFIG 


0x000000D0 DPI interface signal delay config register(Ox000001FF) VIDEO_SIG_DELAY_CONFIG 
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(a) il isl ec a RAES 


id 
Reserved video_sig_delay 


ee | 


Fa) a (a A a a ee 
La N (4 


DPI interface signal delay config register 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


al I aE 


video_sig delay_ | [24] RW NA 1'b1: mannal mode,dsi controller will 

mode use video_sig_delay value as the delay 
for the packet handle logic to read 
video data from pixel memory 
1'bO: auto mode, dsi controller will 
auto calculate the delay for the packet 
handle logic to read video data from 
pixel memory 


video_sig delay [23: 0] RW NA Ox1ff DPI interface signal delay to be used in 
clk lanebyte domain for control logic 
to read video data from pixel memory 
in mannal mode,measured in 
clk_lanebyte cycles. 


8.9.6.54 PHY_TST_CTRLO 


0x000000FO D-PHY test interface control 0(0x00000001) PHY_TST_CTRLO 


[aa Ed cd fic a ei fl bi a Klee a 
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Type 


[il el sc i A eee 


phy | phy 
Reserved _tes _tes 
tclk telr 


kag 


D-PHY test interface control 0 


Field Name Type — Reset Description 
Value 


i ES 


phy_testclk [1] RW This bit is used to clock the TESTDIN 
bus into the D-PHY. 


phy_testclr o jw ee PHY test interface clear (active high). 


8.9.6.55 PHY_TST_CTRL1 
0x000000F4 D-PHY test interface control 1(0x00000000) PHY_TST_CTRL1 


R A a A A AA A A 


mi o O 


p 


ea i ES EE el al Fl Lea El 
al ca a 


D-PHY test interface control 1 
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Field Name Type oo Reset Description 
Value 


dot 


phy_testen [16] RW PHY test interface operation selector: 
1: The address write operation is set 
on the falling edge of the testclk 
signal. 
0: The data write operation is set on 
the rising edge of the testclk signal. 


phy_testdout [15: 8] PHY output 8-bit data bus for read- 
back and internal probing 
functionalities. 

phy_testdin [7: 0] PHY test interface input 8-bit data bus 
for internal register programming and 
test functionalities access. 


8.9.6.56 INT_PLL_STS 


0x00000200 Interrupt status for int_pll(0x00000000) INT_PLL_STS 
ail sd nl di lhe al iC aa nal 


Reserved 


Type 


faecal ae aller eerie Neve ee lipee|iecli alee 


int_ 
Reserved ia s 


Kid 


Interrupt status for int_pll 
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i 


8.9.6.57 INT_PLL_MSK 


0x00000204 Mask the int_pll signal(0x00000001) INT_PLL_MSK 
[cam es all l(c el Fel Ell eS i 


Reserved 


Type 


Esai ell Gc] a al eh 


al ~ 


Mask the int_pll signal 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


Ge al A 


int_pll_msk hae ee a a When high, mask the int_pll signal to 
low 


8.9.6.58 INT_PLL_CLR 


0x00000208 Clear int_pll(O0x00000000) INT_PLL_CLR 
ei lik Fe sl esl ice a a ec 


Reserved 
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(ales lel at a le Kale Kl i A 


int_ 


Reserved 


Clear int_pll 


Field Name Type ea Reset Description 
Value 


ic 


int_pll_clr WC Self clear register, when it is written, 
int_pll go low 


8.10 MIPI CSI HOST 


8.10.1 Overview 


The Camera Serial Interface 2 Specification defines an interface between a peripheral 
device (camera) and a host processor (baseband, application engine). The purpose of this 
document is to specify.a standard interface between a camera and a host processor for 
mobile applications. 


8.10.2 — Standards Compliance 
The MIPI CSI-2 conforms to the following standards: 


e MIPI® Alliance Specification for Camera Serial Interface 2(CSI-2) Version 1.2 r06 - 22 Jan. 
2014 


© MIPI® Alliance Specification for D-PHY v1.2 - 14 September 2014 
® AMBA 2.0 Specification (APB) from ARM 


8.10.3 Features 


8.10.3.1 CSI-2 1.1 feature list 
The MIPI CSI2 host controller supports the following features: 


© Compliant with MIPI Alliance Standard for Camera Cerial Interface 2(CSI-2), Version 
1.00-29 November 2005 
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(3 Interface with MIPI D-PHY following PHY protocol interface(PPI), as defined in MIPI 
Alliance Specification for D-PHY, Version 1.00.00-14 May 2009 


Up to four D-PHY RX data lanes 
Dynamically configurable multi-lane merging 
Long and Short packet decoding 
Timing accurate signaling of Frame and Line synchronization packets 
Several Frame formats 
General Frame or Digital Interlaced Video with or without accurate sync timing 
Data type(packet or frame level) and virtual channel interleaving 
32-bit image data delivering data formatted as recommended in CSI-2 Specification 
All primary and secondary data formats 
RGB, YUV, and RAW color space definitions 
From 24-bit down to 6-bit per pixel 
Generic or user-defined byte-base data types 
Error detection and correction 
PHY level 
Packet level 


VV V @V V VOOS V V @ 8 8 @ OO 


Line level 


v 


Frame level 


8.10.3.2 CSI-2 v1.2 new feature 


(3 Updated D-PHY citation reference to v1.2 and reflected possible to implement CSI-2 
configurations with a number of Lanes higher than 4(up to 8 Lanes). 


© Addressed 18 CR requests 


8.10.3.3 CSI-2 IP extra feature 
® Support up to 8 lanes 


© DCAM BUS extends to 64 bits, while the lane number is configured(by register or by 
parameter in integration of the IP) more the 4 


e Image Pattern Generator is added for in BIST mode. 


8.10.4 Architecture Overview 
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MIPI CSI2 Host Controller Top PPI 


CSI BUS 


APB BUS 


Figure 8-65 MIPI CSI Host Controller Architecture 


8.10.5 Interface Signals 


8.10.5.1 Interface with D-PHY Clock Lane 


Name Width | I/O | Description 


High Speed Receive byte clock. This is used to synchronize PPI signals in the 
High-Speed receive clock domain. The frequency of this clock is 1/8th of the 
PHY bit rate. 

Active State: N/A 

rx_byteclk_hs 1 | Registered: N/A 

Synchronous to: N/A 

External Input Delay: N/A 

Dependencies: Up to 312.5MHz 


Clock Lane in Stop state. This signal indicates that the clock lane is in Stop 
state, and is asynchronous to any clock in the PPI interface. 

Active State: High 

stop_state_clk | 1 | Registered: N/A 

Synchronous to: Asynchronous 

External Input Delay: N/A 

Dependencies: None 


This signal indicates that the Clock Lane has entered Ultra-Low Power State. 
This signal is kept LOW until a Stop State is sent or detected on the Lane 
interconnect. 

Active State: Low 

rx_ulpsclk_not | 1 l Registered: N/A 

Synchronous to: Asynchronous 

External Input Delay: N/A 

Dependencies: None 


Indicates that the Clock Lane is actively receiving a DDR clock. 
Active State: High 
| Registered: N/A 
Synchronous to: Asynchronous 
External Input Delay: N/A 
Dependencies: None 


rx_clkactive_hs | 1 
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Name 


Width 


1/0 


Description 


rx_data_hs0[7:0] 


High-Speed receive data. Bit O0 was 
received first in the lane 
interconnect. Data 

is transferred on the rising edges 
of rxbyteclkhs. 

Active State: N/A 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx_valid_hs0O 


High-Speed receive data valid. This 
signal indicates that the lane 
module is 

driving valid data to protocol layer 
on the rxdatahs_0 bus. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx_ulps_escO 


Escape Ultra-Low Power Receive 
mode. This signal is asserted to 
indicate that 

the lane module has entered the 
Ultra-Low Power State. The lane 
module 

remains in this mode with 
rxulpsesc_O asserted until a Stop 
state is detected on 

the lane interconnect. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


stop _state_data0 


Lane is in Stop State. This signal is 
asynchronous to any clock in the 
PPI 

interface. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
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Dependencies: None 


err_sot_hsO 1 


Start of Transmission Error. 
Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


err_sotsync_hsO 1 


Start of Transmission 
Synchronization Error. 
Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


err_escO 1 


Escape Entry Error. 

Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx_data_hs1[7:0] 8 


High-Speed receive data. Bit 0 was 
received first in the lane 
interconnect. Data 

is transferred on the rising edges 
of rxbyteclkhs. 

Active State: N/A 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx_valid_hs1 1 


High-Speed receive data valid. This 
signal indicates that the lane 
module is 

driving valid data to protocol layer 
on the rxdatahs_0 bus. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx_ulps_escl 1 


Escape Ultra-Low Power Receive 
mode. This signal is asserted to 
indicate that 

the lane module has entered the 
Ultra-Low Power State. The lane 
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module 

remains in this mode with 
rxulpsesc_O asserted until a Stop 
state is detected on 

the lane interconnect. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


stop state_datal 1 


Lane is in Stop State. This signal is 
asynchronous to any clock in the 
PPI 

interface. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


err_sot_hs1 1 


Start of Transmission Error. 
Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


err_sotsync_hs1 1 


Start of Transmission 
Synchronization Error. 
Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


err_esc1 1 


Escape Entry Error. 

Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx_data_hs2[7:0] 8 


High-Speed receive data. Bit O was 
received first in the lane 
interconnect. Data 

is transferred on the rising edges 
of rxbyteclkhs. 

Active State: N/A 

Registered: N/A 

Synchronous to: rxbyteclkhs 
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External Input Delay: N/A 
Dependencies: None 


rx_valid_hs2 1 


High-Speed receive data valid. This 
signal indicates that the lane 
module is 

driving valid data to protocol layer 
on the rxdatahs_0 bus. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx_ulps_esc2 1 


Escape Ultra-Low Power Receive 
mode. This signal is asserted to 
indicate that 

the lane module has entered the 
Ultra-Low Power State. The lane 
module 

remains in this mode with 
rxulpsesc_O asserted until a Stop 
state is detected on 

the lane interconnect. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


stop state_data2 1 


Lane is in Stop State. This signal is 
asynchronous to any clock in the 
PPI 

interface. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


err_sot_hs2 1 


Start of Transmission Error. 
Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


err_sotsync_hs2 1 


Start of Transmission 
Synchronization Error. 
Active State: High 
Registered: N/A 
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Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


err_esc2 1 


Escape Entry Error. 

Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx_data_hs3[7:0] 8 


High-Speed receive data. Bit O was 
received first in the lane 
interconnect. Data 

is transferred on the rising edges 
of rxbyteclkhs. 

Active State: N/A 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx_valid_hs3 1 


High-Speed receive data valid. This 
signal indicates that the lane 
module is 

driving valid data to protocol layer 
on the rxdatahs_0 bus. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx_ulps_esc3 1 


Escape Ultra-Low Power Receive 
mode. This signal is asserted to 
indicate that 

the lane module has entered the 
Ultra-Low Power State. The lane 
module 

remains in this mode with 
rxulpsesc_O asserted until a Stop 
state is detected on 

the lane interconnect. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


stop state_data3 1 


Lane is in Stop State. This signal is 
asynchronous to any clock in the 
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PPI 

interface. 

Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


err_sot_hs3 1 


Start of Transmission Error. 
Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


err_sotsync_hs3 1 


Start of Transmission 
Synchronization Error. 
Active State: High 

| Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


err_esc3 1 


Escape Entry Error. 

Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


8.10.5.3 Bus Out Signals 


Name Width | I/O | Description 
Indicate number of valid bytes on csi_data, 
0: 1 byte valid; 
1: 2 bytes; 
bytes_en 3 O 
7: 8 bytes 


send out of top 
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csi_data 64 O Data bus out of Bus Out, out of top 
data_en 1 O Indicate data en on Bus Out, out of top 
data_type 1 O Indicate data type on Bus Out, out of top 
dvalid 4 O Perform dvalid in MIPI CSI-2 Spec. 

hvalid 4 O Perform hvalid in MIPI CSI-2 Spec. 

valid 4 O Perform vvalid in MIPI CSI-2 Spec. 

vc 2 (0) Perform vc in MIPI CSI-2 Spec. 

ecc 7 (0) Perform ecc in MIPI CSI-2 Spec. 

Wc 16 O Perform wc in MIPI CSI-2 Spec. 


8.10.5.4 Top Level Parameters 


Name Description Value 


Value:4, 8 


NUMBER_OF_LANES | Specify the number of lanes. 
Default: 8 


8.10.6 | Function Description 


8.10.6.1 Image Pattern Generator 


=> = (8 ) Payload 
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8.10.7 AP_MIPI_CSI2_ RECEIVER Register Address Map 
Base address: OxO0000000 


Base address(Set Reg): 0x00001000 


Base address(Clear Reg): Ox00002000 


ba ba A an O 
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0x005C IPG_RAW10_CFG3 Other config for RAW10 mode in IPG 
0x0060 IPG_YUV422 8 CFGO color in blockO for YUV422_8 mode in IPG 
0x0064 IPG_YUV422 8 CFG1 color in block1 for YUV422_8 mode in IPG 


0x0068 IPG_YUV422 8 CFG2 color in block2 for YUV422_8 mode in IPG 
0x0070 IPG_OTHER_CFGO Other config for RAW10 mode in IPG 


8.10.7.1 IP_REVISION 


0x00000000 Version of the CSI-2 host controller(0x00000100) IP_REVISION 
fa al fl ae a Le ed ee ea 


Reserved 


Type 


Fai) il ca SE a fel ll cal Lea E 


ip_revision 


Version of the CSI-2 host controller 


Field Name Type Set/Clear | Reset Description 
Value 
reserved [31: NA 
16] 
ip_revision [15: 0] NA 0x100 | Version of the MIPI CSI-2 Host 
Controller 


8.10.7.2 LANE_NUMBER 


0x00000004 Number of active data lanes(0x00000003) LANE_NUMBER 
aa elle sl) i fe (ea (Ae alin 


Reserved 
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Type 


Gall Et aE fae | a a a a 


Reserved lane_number 


Type RW 


Number of active data lanes 


Field Name Type Set/Clear | Reset Description 
Value 


cc 


lane_number [2: 0] RW NA 0x3 Number of active data lanes 
The Lanes with the index not larger 
than the reg value are active. E.g. 
Lane0~Lane6 are active while the reg 
value are 3'b110; 
Can be updated only when the D-PHY 
lane is in Stop state. 


8.10.7.3 PHY_PD_N 
0x00000008 PHY power down(0x00000000) PHY_PD_N 


E A A eS) A AEA 


Reserved 


Type 


Fea eel Fe (a (a il La a at 


phy 
Reserved _pd 
cn 
ee es * | 
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PHY power down 


Field Name Type Set/Clear | Reset Description 
Value 


i A (ETS 


a RW Power down input. This line is used to 
place the complete macro in power 
down. All analog blocks are in power 
down mode and digital logic is 
cleared. Active Low. 


8.10.7.4 RST_DPHY_N 
0x0000000C DPHY reset control(0x00000000) RST_DPHY_N 


Fat iil al cl lel lc Gal (Pcl Fl a 


Reserved 


Type 


ci ee FL ea Fl ee le 


rst_ 
Reserved P 


Ga 


DPHY reset control 


Field Name Type Set/Clear | Reset Description 
Value 


E E 
rst_dphy_n ee | DPHY reset output. Active Low. 
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8.10.7.5 RST_CSI2_N 


0x00000010 CSI-2 controller reset(0x00000000) RST_CSI2_N 
Fs Fi il fl ic Fal fic ll 


Reserved 


Type 


EER a a La De 


rst_ 
Reserved csi2 
n 

ai E 


CSI-2 controller reset 


Field Name Type Set/Clear | Reset Description 
Value 


GEHL a 


= ae oo 
Low. 


8.10.7.6 MODE_CFG 


0x00000014 Configuration for working mode(0x10EA0780) MODE_CFG 


0x00001014 Configuration for working mode SET Configuration for working 
mode SET 


Configuration for working 


0x00002014 Configuration for working mode CLR mode CLR 


Reserved ipg_cfg 


(ai) ea ea ie Util a sel cll A lal 


Zi 


Set/Clr | S/c s/c 
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ipg_ 


ipg_cfg èn 


[ci se al A A A A 


Type frw 


Set/Clr s/c 


Configuration for working mode 


Field Name Type Set/Clear | Reset Description 
Value 
reserved [31: S/C 
30] 


ipg_cfg [29:1] | RW S/C 0x87503c0 | [29:21]: image_height. Unit: 8 line. 
[20:13]: block_size. Unit: 8 Line/Pixel 
[12:4]: image_width: Unit: 16 Pixel 
[3]: hsync_en. Default: 1 
[2]: color_bar_mode. O: vertical; 1: 
horizontal 
[1]: ipg_ mode. 0: YUV; 1: RAW10 


ipg en RW S/C IPG MODE. Enable to generate image 
pattern for CSI out bus 
8.10.7.7 PHY_STATE 


0x00000018 PHY states of Lane0~7(0x00000000) PHY_STATE 
Gc ee ic ea fia a Ch a el al Fa 


Reserved PHY_STATE 
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PHY states of LaneO~7 


Field Name Type Set/Clear | Reset 
Value 
reserved (31: NA 
19] 


| f 
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Description 


[18]: phy_rxclkactivehs, Indicates the 
clock lane is active 


[17]: phy_rxulpsclknot , indicates that 
the clock lane module is in Ultra Low 
Power state. Active low. 


[16]: phy_stopstateclk , Clock lane is 
in Stop state 


[15]: phy_rxulpsesc7, Lane module 7 
is in Ultra Low Power mode 


[14]: phy_rxulpsesc6, Lane module 6 
is in Ultra Low Power mode 


[13]: phy_rxulpsesc5, Lane module 5 
is in Ultra Low Power mode 


[12]: phy_rxulpsesc4, Lane module 4 
is in Ultra Low Power mode 


[11]: phy_rxulpsesc3, Lane module 3 
is in Ultra Low Power mode 


[10]: phy_rxulpsesc2, Lane module 2 
is in Ultra Low Power mode 


[9] : phy_rxulpsesc1, Lane module 1 is 
in Ultra Low Power mode 


[8] : phy_rxulpsescO, Lane module 0 is 
in Ultra Low Power mode 


[7] : phy_stopstatedata7, Data lane 7 
is in Stop state 


[6] : phy_stopstatedata6, Data lane 6 
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is in Stop state 


[5] : phy_stopstatedata5, Data lane 5 
is in Stop state 


[4] : phy_stopstatedata4, Data lane 4 
is in Stop state 


[3] : phy_stopstatedata3, Data lane 3 
is in Stop state 


[2] : phy_stopstatedata2, Data lane 2 
is in Stop state 


[1] : phy_stopstatedata1, Data lane 1 
is in Stop state 


[0] : phy_stopstatedataO, Data lane 0 
is in Stop state 


8.10.7.8 IP_PATCH_NUMBER 


0x0000001C Patch number of the IP(0x00000000) IP_PATCH_NUMBER 
(ai El faa aa aU fe Ed 


Reserved 


Type 


(aia isl lel Ul Gel Kl la A 


Reserved patch_num 


Patch number of the IP 


Field Name Type Set/Clear | Reset Description 
Value 


i E 
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8.10.7.9 ERRO 
0x00000020 Error state register 0(0x00000000) 


Reserved 


Fes Fale cS EF a fd he Pala 


Type 


ERRO 


Ea ES Fe sl ES a ela i la 


Error state register O 


Field Name Type Set/Clear | Reset 
Value 
reserved (31: NA 
25] 


| | i 
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Description 


[24]: err_ecc_double , Header ECC 
contains 2 errors, unrecoverable 


[23]: phy_errsoths7 , Start of 
transmission error on data lane 7 
(synchronization can still be achieved) 


[22]: phy_errsoths6 , Start of 
transmission error on data lane 6 
(synchronization can still be achieved) 


[21]: phy_errsoths5 , Start of 
transmission error on data lane 5 
(synchronization can still be achieved) 


[20]: phy_errsoths4 , Start of 
transmission error on data lane 4 
(synchronization can still be achieved) 


[19]: phy_errsoths3 , Start of 
transmission error on data lane 3 
(synchronization can still be achieved) 
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[18]: phy_errsoths2 _, Start of 
transmission error on data lane 2 
(synchronization can still be achieved) 


[17]: phy_errsoths1 _, Start of 
transmission error on data lane 1 
(synchronization can still be achieved) 


[16]: phy_errsothsO , Start of 
transmission error on data lane 0 
(synchronization can still be achieved) 


[15]: phy_erresc7 „Escape entry 
error (ULPM) on data lane 7 


[14]: phy_erresc6 __, Escape entry 
error (ULPM) on data lane 6 


[13]: phy_erresc5 , Escape entry 
error (ULPM) on data lane 5 


[12]: phy_erresc4 , Escape entry 
error (ULPM) on data lane 4 


[11]: phy_erresc3 , Escape entry 
error (ULPM) on data lane 3 


[10]: phy_erresc2 , Escape entry 
error (ULPM) on data lane 2 


[9]: phy_erresc1 , Escape entry 
error (ULPM) on data lane 1 


[ 8]: phy_errescO , Escape entry 
error (ULPM) on data lane 0 


[ 7]: phy_errsotsynchs7, Start of 
transmission error on data lane 7 (no 
synchronization achieved) 


[ 6]: phy_errsotsynchs6, Start of 
transmission error on data lane 6 (no 
synchronization achieved) 


[ 5]: phy_errsotsynchs5S, Start of 
transmission error on data lane 5 (no 
synchronization achieved) 


[ 4]: phy_errsotsynchs4, Start of 
transmission error on data lane 4 (no 
synchronization achieved) 


[ 3]: phy_errsotsynchs3, Start of 
transmission error on data lane 3 (no 
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synchronization achieved) 


[ 2]: phy_errsotsynchs2, Start of 
transmission error on data lane 2 (no 
synchronization achieved) 


[ 1]: phy_errsotsynchs1, Start of 
transmission error on data lane 1 (no 
synchronization achieved) 


[ 0]: phy_errsotsynchs0O, Start of 
transmission error on data lane 0 (no 
synchronization achieved) 


8.10.7.10 ERR1 


0x00000024 Error state register 1(0x00000000) A. 
fe a ef ee | ie eed eee eee fee 


Reserved 


fled Ee Sd (Pe oa a 
La (co, ~ 


Error state register 1 


Field Name Type Set/Clear | Reset Description 
Value 
reserved (31: NA 
24] 


ERR1 [23: 0] NA [23]: err_f_bndry_match_vc3 , Error 
matching frame start with frame end 
for virtual channel 3 
[22]: err_f_bndry_match_vc2 , Error 
matching frame start with frame end 
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for virtual channel 2 


[21]: err_f_bndry_match_vcl1, Error 
matching frame start with frame end 
for virtual channel 1 


[20]: err_f_bndry_match_vcO, Error 
matching frame start with frame end 
for virtual channel O 


[19]: err_f_seq_vc3 , Incorrect 
frame sequence detected in virtual 
channel 3 


[18]: err_f seq_vc2 , Incorrect 
frame sequence detected in virtual 
channel 2 


[17]: err_f_seq_vc1 , Incorrect 
frame sequence detected in virtual 
channel 1 


[16]: err_f_seq_ vcO , Incorrect 
frame sequence detected in virtual 
channel 0 


[15]: err_frame_data_vc3 __, Last 
received frame, in virtual channel 3, 
had at least one CRC error 


[14]: err_frame_data_vc2_ , Last 
received frame, in virtual channel 2, 
had at least one CRC error 


[13]: err_frame_data_vc1_, Last 
received frame, in virtual channel 1, 
had at least one CRC error 


[12]: err_frame_data_vcO , Last 
received frame, in virtual channel 0, 
had at least one CRC error 


[11]: err_id_vc3 , Unrecognized 
or unimplemented data type detected 
in virtual channel 3 


[10]: err_id_vc2 , Unrecognized 
or unimplemented data type detected 
in virtual channel 2 


[ 9]: err_id_vc1 , Unrecognized 
or unimplemented data type detected 
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in virtual channel 1 


[ 8]: err_id_vcO , Unrecognized 
or unimplemented data type detected 
in virtual channel O 


[ 7]: vc3_err_cre , Checksum 
error detected on virtual channel 3 


[ 6]: vc2_err_crc , Checksum 
error detected on virtual channel 2 


[ 5]: vcl_err_cre , Checksum 
error detected on virtual channel 1 


[ 4]: vcO_err_cre , Checksum 
error detected on virtual channel 0 


[ 3]: vc3_err_ecc corrected , Header 
error detected and corrected on 
virtual channel 3 


[ 2]: vc2_err_ecc_corrected , Header 
error detected and corrected on 
virtual channel 2 


[ 1]: vc1_err_ecc_corrected , Header 
error detected and corrected on 
virtual channel 1 


[ 0]: vcO_err_ecc_corrected , Header 
error detected and corrected on 
virtual channel 0 


8.10.7.11 MSKO 


0x00000028 Masks for errors 0(0x00000000) ce 
0x00001028 Masks for errors 0 SET Masks for errors 0 SET 


0x00002028 Masks for errors 0 CLR Masks for errors 0 CLR 


[i Gia isl (lila Ul Ul lic ea cal al a 


Reserved MSKO 


kam ——— 


Set/Clr | s/c s/c 


i id fa i 2 a a 
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" 


Masks for errors O 


Field Name Type Set/Clear | Reset Description 
Value 
reserved Bi: S/C 
25] 


MSKO [24:0] | RW S/C [24]: mask_err_ecc_double , Mask 
forerr_ecc_double 
[23]: mask_phy_errsoths7 , Mask 
for phy_errsoths7 
[22]: mask_phy_errsoths6 , Mask 
for phy_errsoths6 
[21]: mask_phy_errsothsS , Mask 
for phy_errsoths5 
[20]: mask_phy_errsoths4 , Mask 
for phy_errsoths4 
[19]: mask_phy_errsoths3 , Mask 
for phy_errsoths3 
[18]: mask_phy_errsoths2 , Mask 
for phy_errsoths2 
[17]: mask_phy_errsoths1 , Mask 
for phy_errsoths1 
[16]: mask_phy_errsothsO , Mask 
for phy_errsothsO 
[15]: mask_phy_erresc7 , Mask for 
phy_erresc7 
[14]: mask_phy_erresc6 __, Mask for 
phy_erresc6 
[13]: mask_phy_errescS , Mask for 
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phy_erresc5 


[12]: mask_phy_erresc4 __, Mask for 
phy_erresc4 


[11]: mask_phy_erresc3 , Mask for 
phy_erresc3 


[10]: mask_phy_erresc2 , Mask for 
phy_erresc2 


[9 ]: mask_phy_erresc1 --, Mask for 
phy_errescl 


[8 ]: mask_phy_errescO , Mask for 
phy_errescO 


[7 ]: mask_phy_errsotsynchs7 , Mask 
for phy_errsotsynchs7 


[6 ]: mask_phy_errsotsynchs6 , Mask 
for phy_errsotsynchs6 


[5]: mask_phy_errsotsynchs5 , Mask 
for phy_errsotsynchs5 


[4 ]: mask_phy_errsotsynchs4 , Mask 
for phy_errsotsynchs4 


[3 ]: mask_phy_errsotsynchs3 , Mask 
for phy_errsotsynchs3 


[2 ]: mask_phy_errsotsynchs2 , Mask 
for phy_errsotsynchs2 


[1 ]: mask_phy_errsotsynchs1 , Mask 
for phy_errsotsynchs1 


[0 ]: mask_phy_errsotsynchsO , Mask 
for phy_errsotsynchsO 


8.10.7.12 MSK1 


0x0000002C Masks for errors 1(0x00000000) MSK1 
0x0000102C Masks for errors 1 SET Masks for errors 1 SET 


0x0000202C Masks for errors 1 CLR Masks for errors 1 CLR 
a [Ce eo a a ea a 


Reserved MSK1 
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ZI 
[ia Fal Cl a a a Fe aie 


MSK1 


i 
Set/Clr | s/c 


Masks for errors 1 


Field Name Type Set/Clear | Reset Description 
Value 
reserved (31: S/C 
24] 


MSK1 [23:0] | RW S/C [23]: mask_err_f_bndry_match_vc3, 
Mask for err_f_bndry_match_vc3 
[22]: mask_err_f_bndry_match_vc2, 
Mask for err_f_bndry_match_vc2 
[21]: mask_err_f_bndry_match_vc1, 
Mask for err_f_bndry_match_vc1 
[20]: mask_err_f_bndry_match_vc0O, 
Mask for err_f_bndry_match_vcO 
[19]: mask_err_f_seq_vc3 , Mask 
for err_f_seq_vc3 
[18]: mask_err_f_seq_vc2 , Mask 
for err_f_seq_vc2 
[17]: mask_err_f_seq_vc1 , Mask 
for err_f_seq_vcl 
[16]: mask_err_f_ seq _vcO , Mask 
for err_f_seq_vcO 
[15]: mask_err_frame_data_vc3 , 
Mask for err_frame_data_vc3 
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[14]: mask_err_frame_data_vc2 , 
Mask for err_frame_data_vc2 


[13]: mask_err_frame_data_vc1 , 
Mask for err_frame_data_vc1 


[12]: mask_err_frame_data_vcO , 
Mask for err_frame_data_vcO 


[11]: mask_err_id_vc3 , Mask for 
err_id_vc3 


[10]: mask_err_id_vc2 , Mask for 
err_id_vc2 


[9 ]: mask_err_id.vc1 , Mask for 
err_id_vcl 


[8 ]: mask_err_id_vcO , Mask for 
err_id_vcO 


[7 ]: mask_vc3_err_crc , Mask for 


vc3_err_crc 


[6 ]: mask_vc2_err_crc , Mask for 
vc2_err_crc 


[5 ]: mask_vc1_err_cre , Mask for 
vcel_err_crc 


[4 ]: mask_vcO_err_crc , Mask for 
vcO_err_crc 


[3 ]: mask_vc3_err_ecc_corrected, 
Mask for vc3_err_ecc_corrected 


[2 ]: mask_vc2_err_ecc_corrected, 
Mask for vc2_err_ecc_corrected 


[1 ]: mask_vc1_err_ecc_corrected, 
Mask for vc1_err_ecc_corrected 


[0 ]: mask_vcO_err_ecc_corrected, 
Mask for vcO_err_ecc_corrected 


8.10.7.13 ERRO_CLR 


0x00000030 Clear for errors 0(0x00000000) ERRO_CLR 


Reserved 


fa il i Ll ca a il [ee hl a in 
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Type Wc 


Gale al Rc ca a a a ie 


| i 


Clear for errors 0 


Field Name Type Set/Clear | Reset Description 

pe 

ee AA 
25] 

fa a ll A 

8.10.7.14 ERR1_CLR 


0x00000034 Clear for errors 1(0x00000000) ERR1_CLR 
a Lgl [sola lee en fete nl cl eae ill fl fa 


Reserved ERR1_CLR 


Type WC 


EAE ES fe ea a aed 
“ESS 


Clear for errors 1 
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reserved (31: 
24] 


8.10.7.15 CAL_DONE 


0x00000038 Calibration Done from D-PHY(0x00000000) CAL_DONE 
a Et ee [a cea fa ft fl ea Dn 


Reserved 


Type 


A a a Ue ce a 
pone | Reserved CAL_DONE 


Calibration Done from D-PHY 


Field Name Type Set/Clear | Reset Description 
Value 


oe 


CAL_DONE [7: 0] NA [7], Calibration Done provided by D- 
PHY Lane7 
[6], Calibration Done provided by D- 
PHY Lane6 
[5], Calibration Done provided by D- 
PHY Lane5 
[4], Calibration Done provided by D- 
PHY Lane4 
[3], Calibration Done provided by D- 
PHY Lane3 
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[2], Calibration Done provided by D- 
PHY Lane2 


[1], Calibration Done provided by D- 


PHY Lane1 


[0], Calibration Done provided by D- 
PHY LaneO 


8.10.7.16 CAL_FAILED 


0x0000003C Calibration Failed from D-PHY(0x00000000) CAL_FAILED 
He za el eae | desde Jee edie eel gel pee 


Reserved 


Type 


Ae Kl Gc a En el 


Reserved CAL_FAILED 


Calibration Failed from D-PHY 


Field Name Type Set/Clear | Reset Description 
Value 


si ad il 2 


bac [7: 0] [7], Calibration Failed provided by D- 
PHY Lane7 
[6], Calibration Failed provided by D- 
PHY Lane6 
[5], Calibration Failed provided by D- 
PHY Lane5 
[4], Calibration Failed provided by D- 
PHY Lane4 
[3], Calibration Failed provided by D- 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2984 of 3034 


GU SPREADTRUM S$C9832A Device Specification 


PHY Lane3 


[2], Calibration Failed provided by D- 
PHY Lane2 


[1], Calibration Failed provided by D- 
PHY Lane1 


[0], Calibration Failed provided by D- 
PHY LaneO 


8.10.7.17 MSK_CAL_DONE 


ill lla a al all bel al alia all 
= ae ee 


Reserved 


ee 
_ 
fai Ea (el a a Ue Fal Fe a 


Reserved MSK_CAL_DONE 
Set/Clr | s/c 


Mask for CAL.DONE 


Field Name Type Set/Clear | Reset Description 
Value 


ai a a 


a [7: 0] RW [7], Mask for Calibration Done 
provided by D-PHY Lane7 
[6], Mask for Calibration Done 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 2985 of 3034 


GY SPREADTRUM S$C9832A Device Specification 


provided by D-PHY Lane6 


[5], Mask for Calibration Done 
provided by D-PHY Lane5 


[4], Mask for Calibration Done 
provided by D-PHY Lane4 


[3], Mask for Calibration Done 
provided by D-PHY Lane3 


[2], Mask for Calibration Done 
provided by D-PHY Lane2 


[1], Mask for Calibration Done 
provided by D-PHY Lane1 


[0], Mask for Calibration Done 
provided by D-PHY LaneO 


8.10.7.18 MSK_CAL_FAILED 


Slik al a ala i a adh ail 
— as 


Reserved 


e 


Set/Clr | s/c 


eee 
m= PEEP PEEP Pere eee 
i ll ll bl a a a 
ka 
i a a 


Mask for CAL_FAILED 
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Field Name Type Set/Clear | Reset Description 
Value 


E E E 


MSK_CAL_FAILED | [7: 0] RW S/C [7], Mask for Calibration Done 
provided by D-PHY Lane7 
[6], Mask for Calibration Done 
provided by D-PHY Lane6 
[5], Mask for Calibration Done 
provided by D-PHY Lane5 
[4], Mask for Calibration Done 
provided by D-PHY Lane4 
[3], Mask for Calibration Done 
provided by D-PHY Lane3 
[2], Mask for Calibration Done 
provided by D-PHY Lane2 
[1], Mask for Calibration Done 
provided by D-PHY Lane1 
[0], Mask for Calibration Done 
provided by D-PHY LaneO 


8.10.7.19 IPG_RAW10_CFGO 


0x00000050 color in blockO for RAW10 mode in IPG(0x000003FF) IPG_RAW10_CFGO 


0x00001050 color in blockO for RAW10 mode in IPG SET Color iN DlOckO tor ne yad 
mode in IPG SET 

0x00002050 color in blockO for RAW10 mode in IPG CLR color in blockO:fonRAWTO 
mode in IPG CLR 


Fi al le 8 2 Fe A 


i 
i ee eee 
(ec) eee cl a ae 
[ici | 
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" 


Set/Clr s/c 


color in blockO for RAW10 mode in IPG 


Field Name Type Set/Clear | Reset Description 
Value 

reserved [31: S/C 
30] 

blockO_bayer_b [29: S/C bayer B value in blockO for RAW10 
20] mode in IPG 

blockO_bayer_g [19: S/C bayer G value in blockO for RAW10 
10] mode in IPG 

blockO_bayer_r S/C Ox3ff bayer R value in blockO for RAW10 

mode in IPG 


8.10.7.20 IPG_RAW10_CFG1 


0x00000054 color in block1 for RAW10 mode in IPG(0x000FFC00) IPG_RAW10_CFG1 


0x00001054 color in block1 for RAW10 mode in IPG SET color in blockt for RAWIO 
mode in IPG SET 


0x00002054 color in block1 for RAW10 mode in IPG CLR Color inblockt for RAW10 
mode in IPG CLR 


ele ea Ie 


Reserved block1_bayer_b block1_bayer_g 


ka 


= 
Fes lg fe ea fe (a 
ser 
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Field Name Description 


reserved (31: 
30] 
block1_bayer_b [29: RW S/C bayer B value in block1 for RAW10 
20] mode in IPG 
block1_bayer_g [19: RW S/C Ox3ff bayer G value in block1 for RAW10 
10] mode in IPG 
block1_bayer_r RW S/C bayer R value in block1 for RAW10 
mode in IPG 


8.10.7.21 IPG_RAW10_CFG2 


0x00000058 color in block2 for RAW10 mode in IPG(0x3FFO0000) IPG_RAW10_CFG2 


0x00001058 color in block2 for RAW10 mode in IPG SET color IR Soe for RAWO 
mode in IPG SET 


color in block2 for RAW10 
mode in IPG CLR 


Nome block2_bayer_b block2_bayer_g 
a ‘s eee 


0x00002058 color in block2 for RAW10 mode in IPG CLR 


ae 


K PEPEPEPEPP Ee 
Fae) Ge Ua Ee A a el [aa a 
pee eee ee ee | 
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color in block2 for RAW10 mode in IPG 


Field Name Type Set/Clear | Reset Description 
Value 
reserved (31: S/C 
30] 


block2_bayer_b [29: Ox3ff bayer B value in block2 for RAW10 
20] mode in IPG 


block2_bayer_g (19: bayer G value in block2 for RAW10 
10] mode in IPG 


block2_bayer_r bayer R value in block2 for RAW10 
mode in IPG 


8.10.7.22 IPG_RAW10_CFG3 


0x0000005C Other config for RAW10 mode in IPG(0x00000000) IPG_RAW10_CFG3 


0x0000105C Other config for RAW10 mode in IPG SET Other ċonfig for RAW10 
mode in IPG SET 


0x0000205C Other config for RAW10 mode in IPG CLR Other ċonfig for RAW10 
mode in IPG CLR 


Ea E E E 


Reserved 


ee 


Set/Clr 


‘ Baa 

sca es Fe ca fc Lee Pa Fo a a Ei] 

K% å OoOO 
rn_mode 

=_ kc 

ee ee |" 


Other config for RAW10 mode in IPG 
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Field Name Type Set/Clear | Reset | Description 
Value 


E E 


| il 


8.10.7.23 IPG_YUV422_8 CFGO 


color in blockO for YUV422_8 mode in 
0x00000060 TPIORDOFORAET) IPG_YUV422_8 CFGO 
0x00001060 color in blockO for YUV422_8 mode in IPG SET color ini blockO:for YUV422-8 
E mode in IPG SET 
0x00002060 color in blockO for YUV422_8 mode in IPG CLR color in block0 for YUV422_8 
3 mode in IPG CLR 


(ea ie eal A A 


Reserved blockO_v 


a 6 CUD 


Sl i Gd Ga ia 


a a 
————— 


color in blockO for YUV422_8 mode in IPG 
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Field Name Set/Clear | Reset Description 
Value 


reserved (31: 
24] 


blockO_v [23: Cb value in blockO for YUV422_ 8 


16] mode in IPG 


blockO_u [15: 8] Cr value in blockO for YUV422_8 mode 
in IPG 


blockO_y [7: 0] Y value in blockO for YUV422_8 mode 
in IPG 


8.10.7.24 IPG _YUV422 8 CFG1 


color in block1 for YUV422_8 mode in 
0x00000064 PEKO eoi IPG_YUV422_8_CFG1 
0x00001064 color in block1 for YUV422_8 mode in IPG SET colór in blockt for YUV422_8 
= mode in IPG SET 
0x00002064 color in block1 for YUV422_8 mode in IPG CLR color in blockt for YUV422_8 
7 mode in IPG CLR 


(eit Esl tail fie ee Ee fe tl ee at 


Reserved blocki_v 


ZT O 


Set/Clr 


en 
k O M MM 
EOC Ede (eal AE 

“wD I S 
ee PEPPPEP M M M 


color in block1 for YUV422_8 mode in IPG 
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Field Name E Set/Clear Description 


reserved (31: 
24] 


block1_v [23: Cb value in block1 for YUV422 8 


16] mode in IPG 


block1_u [15: 8] Cr value in block1 for YUV422_8 mode 
in IPG 


block1_y [7: 0] Y value in block1 for YUV422_8 mode 
in IPG 


8.10.7.25 IPG_YUV422_8 CFG2 


color in block2 for YUV422_8 mode in 
0x00000068 PEIOK E ETa] IPG_YUV422_8_CFG2 
0x00001068 color in block2 for YUV422_8 mode in IPG SET Solor i plock? for VN aaa 
= mode in IPG SET 


0x00002068 color in block2 for YUV422_8 mode in IPG CLR color in BIS ator NARS 
= mode in IPG CLR 
[a (al cael a eae Ve Vc (a (Ga fc al ea cal 


Reserved block2_v 


ee D 


Set/Clr | S/c S/c 


ee i le 
Fu ese ag aU (a a i el a 
ll Oe E BA 


color in block2 for YUV422_8 mode in IPG 
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re ee ee ee ee 
reserved [31: S/C 

24] 
block2_v [23: RW S/C Ox6e Cb value in block2 for YUV422_8 

16] mode in IPG 


block2_u [15:8] | RW S/C Oxf0O Cr value in block2 for YUV422_8 mode 
in IPG 

block2_y [7: 0] RW Y value in block2 for YUV422_8 mode 
in IPG 


8.10.7.26 IPG_OTHER_CFGO 


0x00000070 Other config for IPG mode(0x00080050) IPG_OTHER_CFGO 


0x00001070 Other config for IPG mode SET oa eg for IPG mode 


0x00002070 Other config for IPG mode CLR wether config for IPG mode 


CLR 
Ft Dl al ac cll lc Kee cal ac 


Reserved frameblanking_size 
-P 
= OO a 
eM ll oa al a al ho a al ol 
Lael hi? 
; 

PP PTET ET EP errr 


Other config for IPG mode 


Field Name Type Set/Clear | Reset Description 
Value 
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reserved (31: S/C 
25] 


frameblanking_ size frame blanking size, unit: 4 bytes 
13] 


lineblanking_ size [12: 0] line blanking size, unit: byte 


8.10.8 Implementation Detail 
8.10.8.1 mipi_csi_receiver_phy_adapter 


Table 8.10-5 Interface of mipi_csi_receiver_phy_adapter 


Name Width I/O | Description 
rx_byteclk_hs 1 | High-Speed receive byte clock 
rst_n 1 | Reset. Low active. 


High-Speed receive data. 


<7:0> is connected to rx_data_hs0O from top, 


rx_data_hs 1 | 
<15:8> is connected to rx_data_hs1, 
High-Speed receive data valid. 
rx_valid_hs_8x NUMBER_OF_LANES | <0> is connected to rx_valid_hsO from top, 
Start of Transmission Synchronization Error. 
err_sotsync_hs_8x NUMBER_OF_LANES | <0> is connected to err_sotsync_hs0, 
stop_state_data 1 | stop_sate_data0 from top 
data bus to 
phy_lane_data NUMBER_OF_LANES*8 |O p 


mipi_csi2_receiver_low_level_protocol 


indicate receiving data from DPHY correctly, 
receiving_active 1 (0) provide to 
mipi_csi2_receiver_low_level_protocol 


Signals inside this module: 
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err_sotsync_hs_8x_lock: indicate the history state of |err_sotsync_hs[_NUMBER_OF_LANES-1:0], 


cleared by neg-edge of stop_state_data0. 


mipi_csi2_receiver_phy_adapter 


phy_lane_data[i*8+:8] 


receiving_active 


< 


rx_data_hs_8x[i*8+:8] 


rx_valid_hsO 


a 
2 <Je Q Dk | U 1fe—t 
err_sotsync L 0 
_hs_8x_lock 1 : eee 
stop_state_dataO 
Neg- Double 
edge Sync 
R 
rx_byteclk_hs 


The function of this module is receiving and sending out the data from DPHY and a receiving 
indicator, with wrong states from DPHY filtered. This module will be designed parameterized 
according to NUMBER_OF_LANES. 


phy_lane_data[i*8+:8]: directly output with register the DPHY data while DPHY in correct state, 


otherwise output 0; 


receiving_active: the register input of this signal is rx_valid_hs_8x 


8.10.8.2 mipi_csi2_receiver_low_level_protocol 


8.10.8.2.1 mipi_csi2_receiver_bus_in 


Table 8.10-6 Interface of mipi_csi_receiver_bus_in 


Name Width I/O | Description 
clk 1 | High-Speed receive byte clock from top 
rst_n 1 | Reset. Low active. 


phy_lane_data 


NUMBER_OF_LANES*8 


Data bus from 
mipi_csi2_receiver_phy_adapter 


indicate receiving data from DPHY correctly, 


PECENE eke 1 l provide by mipi_csi2_receiver_phy_adapter 
hv ehable lane 8 i Enabled data lane in DPHY, provide from top 
pny > and synchronized to rx_byteclk_hs 
Data bus for Packet Parsing, provide to 
pp_data_bus 64 O | mipi_csi2_receiver_ph_rebuild and 


mipi_csi2_receiver_packet_parsing 
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Packet Header indicator, provide to 


header ma A 2 mipi_csi2_receiver_ph_rebuild 


Valid indicator for pp_data_bus, provide to 


RPL data valig 1 9 mipi_csi2_receiver_packet_parsing 


mipi_csi2_receiver_bus_in 


NUMER_OF_LANES = 4 


Qa D a D a D a D receiving 
Fi | clk 
— HA 
head_ind 0011 <—________, 
i 
0111 4 | 
KI « I] E 
phy_@nable_lane 
clock_cnt e 
If (cnt_en) 
Count 1 to 4 
Else 
clock_cnt <= 0 
A44 ¥ ABYYy Vy A2 4 4 Al 
pp_data_valid(4 lane) pp_data_valid(3 lane) pp_data_valid(2 lane) pp_data_valid(1 lane) 
If (clock_cnt == 1,2,3) If (clock_cnt == 1,3) If (clock_cnt == 3) 
H pp_data_valid = A3 pp_data_valid = A2 pp_data_valid = A1 
pp_data_valid = A4 Else Else Else 


pp_data_valid = 0 


pp_data_valid = 0 


pp_data_valid = 0 


pp_data_valid 


Y 
buffer_op(3 lane) 


Case(clock_cnt) 

1: push 2 Bytes, pop 3 Bytes; 
2: push 1 Bytes, pop 2 Bytes; 
3: no push, pop 1 Byte; 
default: push 3 Bytes, no pop 


pp_data_buf 


phy_lane_data[31:0] 


{phy_lane_data, 
pop_data} 


{phy_lane_data[15:0], 
pp_data_bus[31:16]} 


OONN m | 


pp_data_bus[31:0] 0011 <— 


{phy_lane_data[7:0], 
pp_data_bus[31:8]} 


The function of this module is joint the incoming data from each active data lane into 32 bits or 64 bits 
on packet parsing data bus. Header indicator is also generated in this module. 


1) header_ind: based on phy_enable_lane, one of receiving_d1, receiving_d2, receiving_d3, 
receiving_d4 is choosen to capture the rising edge as the register input of head_ind; 


2) pp_data_valid: based on phy_enable_lane, the combinational logic results are chosen as the 
register inputs of pp_data_valid, e.g. in the scene of 3 data lane enabled, pp_data_valid would be 
asserted if clock_cnt counted to 1,2 and 3 and receiving_d2 was asserted. 


3) pp_data_bus: based on phy_enable_lane, 4 different ways of data joint are chosen as the 
register input of pp_data_bus 


8.10.8.2.2 mipi_csi2_receiver_packet_parsing 
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Table 8.10-6 Interface of mipi_csi_receiver_packet_parsing 


Name 


Width 


I/O 


Description 


clk 


1 


High-Speed receive byte clock from top 


rst_n 


1 


Reset. Low active. 


header_ind 


Packet Header indicator, provide by 
mipi_csi2_receiver_ph_rebuild 


long_packet_ind 


indicate long packet, provide by 
mipi_csi2_receiver_ph_rebuild 


wc 


16 


packet_header[23:8] from 
mipi_csi2_receiver_ph_rebuild 


lane_number 


Number of active lanes, provide from 
mipi_csi2_receiver_low_level_protocol, 
synchronized.to rx_byteclk_hs 


0: 1 lane; 


1: 2 lanes; 


7: 8 lanes 


pp_data_valid 


Valid indicator for pp_data_bus, provide from 
mipi_csi2_receiver_bus_in 


pp_data_bus 


64 


Data bus from pp_data_bus of 
mipi_csi2_receiver_bus_in 


data_in_pre_byteOd 


Byte 0 of data bus from 
mipi_csi2_receiver_low_level_protocol, 1 cycle 
ahead to pp_data_bus (i.e. phy_lane_data[7:0]) 


pp_data_out 


64 


Data Bus out of Packet Parsing, provide to 
mipi_csi2_receiver_bus_out and 
mipi_csi2_receiver_alarm 


pp_data_out_en 


Indicate data valid on Data Bus out of Packet 
Parsing, provide to mipi_csi2_receiver_bus_out 
and mipi_csi2_receiver_alarm 


valid_bytes 


Indicate number of valid bytes on pp_data_out, 
0: 1 byte valid; 


1: 2 bytes; 
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7: 8 bytes 
payload_ind 1 O Indicate payload on pp_data_out 
crc_err 1 O Indicate CRC Error 


Signals inside this module: 


long_packet_data_valid:long_packet & pp_data_valid; 


last_byte_beginning: 
last_byte_ending: 
last_byte: 


long_packet_data_valid & (byte_cnt + word_length>= wc); 


long_packet_data_valid & (byte_cnt >= wc); 


indicate the last byte of payload on pp_data_out; 


last_byte = last_byte_beginning & ~last_byte_ending & pp_data_valid; 


payload_valid: indicate payload valid on pp_data_out, used for generate pp_data_out_en 


byte_cnt: 


mipi_csi2_receiver_packet_parsing 


count the number of bytes on pp_data_bus 


he 
0 
1 
= | 1— f 
payload_ind o A header_ind & 
1 long_packet_ind 
t pp_data_valid 
byte_cnt 
If (~payload_ind) 
byte_cnt <= 0 
Else if (pp_data_valid) , 
byte_cnt <= byte_cnt+ long_packet_ind 
word_length 
alia ies lane_number 
If(last_byte) 
valid_bytes <= we-byte_cnt_d1-1 
Else ae 
valid_bytes valid_bytes <= word_length last_byte_beginning 
(«+ 
` | w pel byte_cnt>wc- 
‘a Er a word_length 
| | i * XA -—<—!__»—_ byte_cnt>wc 
last_word 


crc er 4 


calculated_crc 


<— crc_err 


A 


received_crc 


pp_data_out_en 


< 


last_byte_ending 


clk 


pp_data_out 


data _d2 
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The function of this module is parsing the packet payload according to the MIP! CSI2 protocol, 
marking the scope of the payload and checking crc. There are 6 data paths: 
1) payload_ind: asserted by header_ind&long packet_ind, de-asserted by last_byte_pre; 


2) last_byte: capture rising edge of last_byte_pre, while last_byte_pre is assigned by 
pp_data_valid&((wc<lane_number+1)?header_ind:(byte_cnt+word_length>wc)); 


3) valid_bytes: described in the figure above. 


4) pp_data_out_en: combinational out put of the add logic of pp_data_valid, long_packet_ind 
and (byte_cnt+word_length>wc); 


5) pp_data_out: depends on the valid_bytes and (byte_cnt+word_length>wc), pp_data_out 
picks data from pp_data_bus or pp_data_bus_d1; 


6) crc_err: compare the calculated crc value and received crc value while last_byte is asserted, 
and crc_err is asserted if the results are mismatch. 


8.10.8.2.3 mipi_csi2_receiver_bus_out 


Table 8.10-7 Interface of mipi_csi_receiver_bus_in 


Name Width I/O | Description 
clk 1 | High-Speed receive byte clock from top 
rst_n 1 l Reset. Low active. 


Packet Header indicator, provide by 


neader ne : mipi_csi2_receiver_ph_rebuild 

payiea ind 1 Indicate payload on pp_data_out, provide by 
mipi_csi2_receiver_packet_parsing 

pi datavout 6A Data Bus out of Packet Parsing, provide by 


mipi_csi2_receiver_packet_parsing 


Indicate data valid on Data Bus out of Packet 
pp_data_out_en 1 | Parsing, provide by 
mipi_csi2_receiver_packet_parsing 


Indicate number of valid bytes on 
pp_data_out, 


0: 1 byte valid; 
1: 2 bytes; 

valid bytes 3 | 
7: 8 bytes 


provide by 
mipi_csi2_receiver_packet_parsing 


Indicate number of valid bytes on 


bus_out_bytes_en 3 O Hus out data, 
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0: 1 byte valid; 


1: 2 bytes; 


7: 8 bytes 


provide to top(i.e. to dcam interface) 


Data bus out of Bus Out, provide to top(i.e. 


bus_out_data 64 O : 
as to dcam interface) 
Indicate data en on Data bus out of Bus Out, 
bus_out_data_en 1 O : i À 
= > E provide to top(i.e. to dcam interface) 
bus pur daia iype 1 o Indicate data type ga Data bus out of Bus 
Out, provide to top(i.e. to dcam interface) 
bus_out_dvalid 4 O Perform dvalid in MIPI CSI-2 Spec. 
bus_out_hvalid 4 O Perform hvalid in MIPI CSI-2 Spec. 
bus_out_vvalid 4 O Perform wvalid in MIPI CSI-2 Spec. 
bus_out_vc 2 O Perform vc in MIPI CSI-2 Spec. 
bus_out_ecc 7 O Perform ecc in MIPI CSI-2 Spec. 
bus_out_wc 16 O Perform wc in MIPI CSI-2 Spec. 
bus-outcheadersen || 4 o Regiter Out of payload_ind| header_ind, 


provide to top(i.e. to dcam interface) 
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mipi_csi2_receiver_bus_out 


csi_bytes_en valid_bytes 
< 
csi_data_en pp_data_out_en 
<+ 
clk 
header_en payload_ind 
< { 
> ie 
header_ind 
csi_ecc ¥ 
4 
csi_wc 
ga | 


description_si 


csi_vc 
gnal 


< 
csi_datatype 
< 


| 


adapt_byte_or 


i—i 


csi_data a 
voy 
csi_vvalid 
wvalid/hvalid 
csi_hvalid 
csi_dvalid 


Vv 


dvalid 


SC9832A Device Specification 


The function of this module is generating the dcam bus output, including data and description signals, 
asserting or de-asserting vvalid, hvalid, dvalid according to the packet spacing on each virtual channel. 


1) csi_data: reverse the byte order of pp_data_out when data_type is YUV422-8bits or YUV420- 
8bits Legacy, re-joint the pp_data_out when data_type is RGB444 as shown in the figure below: 


Data on CSI-2 bus 


R1[3:0] 3:0] 


G2[3:0] R2[3:0, 


Data [14 maaa ola Bee 1 Bee 1 eee 1 [eo]e1]e2]e3] 1 AABS 


B3[3:0] 


G3[3:0] R3[3:0] B4[3:0] G41[3:0] R4[3:0] 
ERRE Fome oe] aT OT oee nem 
Buffer Data in receiver's buffer 
Addr vsB R2[3:0] G2[3:0] B2[3:0] R1[3:0]  G1[8:0] B1[3:0] LSB 
00h xT axe ee he 
R4[3:0] G4 B4[3 R3[3:0 3:0]  B3[3:0 


G3[3:0 
Oth XT fe sa x1 mr oo 


32-bit standard memory width 
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2) csi_ecc, csi_wc, csi_vc, csi_datatype: generate from the header provided by 
mipi_csi2_receiver_ph_rebuild, valid while the register input of header_en is asserted; 


3) header_en: register output of payload_ind|header_ind. 


8.10.8.2.4 mipi_csi2_receiver_ph_rebuild 


Table 8.10-8 Interface of mipi_csi_receiver_ecc 


Name Width 1/O | Description 
clk 1 | High-Speed receive byte clock from top 
rst_n 1 | Reset. Low active. 


Data bus for Packet Parsing, provide from 


Pp pus? sa mipi_csi2_receiver_bus_in 


Packet Header indicator, provide from 


bus_in_header_ind 1 | ae x : 
mipi_csi2_receiver_bus_in 


Packet Header indicator, provide to 


header_ind 1 O a” LP : f 
mipi_csi2_receiver_packet_parsing 
indicate long packet, provide to 

long_packet_ind 1 O »~ ae a ; 
mipi_csi2_receiver_packet_parsing 
acket_header, provide to 

packet_header_Ib30 | 32 re aes ed ath : 
mipi_csi2_receiver_packet_parsing 
single_error 1 O 1 bit ecc error 

multiple_error 1 O 2 or more bits errors 
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bus_in_header_ind 


po 


<— header_ind m data[23:0] <— 
ECC data_in[29:0] 
A 
data[29:24] <«—_ 
Calc_ECC | i; Recv ECC 
Compare 
multiple| error 
< sync 


— 
single_error 


Packet Header 


packet_head Rebuild 
er_lb30 


long_packet_ind 


< 


8.10.8.3 mipi_csi_receiver_err_ctrl 


Table 8.10-9 Interface of mipi_csi_receiver_ecc 


Name Width I/O | Description 
clk 1 | High-Speed receive byte clock from top 
rst_n 1 | Reset. Low active. 
errO_ces 1 | Clear for errO 
err1_ces 1 | Clear for err1 
err_crc_psync 1 | CRC err, synchronous to pclk 
err_ecc_double_psync | 1 | 2 bits(or more) ECC err, synchronous to pclk 
err_per_vc_psync 24 | Errors in each VC 
header_ind from 
header_ind_psync 1 | mipi_csi2_receiver_ph_rebuild and 
synchronous to pclk 


8.10.8.4 mipi_csi_receiver_cdc 


This module is used for clock domain crossing. 
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8.10.9 Application Note 


8.10.9.1 Image Pattern Generator 


Configuration List: 


m MODE_CFG.ipg_en: ipg_en. enable the IPG mode 
. MODE_CFG.ipg_cfg[1]: ipg_mode. 0: YUV; 1: RAW10 
E MODE_CFG.ipg_cfg[2]: color_bar_mode. 0: vertical; 1: horizontal 
E MODE_CFG.ipg_cfg[3]: hsync_en. Enable HSync, output hvalid. Default: 1 
E MODE_CFG.ipg_cfg[12:4]: image_width: Unit: 16 Pixel. Default: 0x078(means 1920 pixels) 
m MODE_CFG.ipg_cfg[20:13]: block_size. Unit: 8 Line/Pixel. Default: 0x50(means 640 pixels) 
E MODE_CFG.ipg_cfg[29:21]: image_height. Unit: 8 line. Default: 0x087(means 1080 lines) 
. IPG_RAW10_CFGO[9:0]: bayer R value in blockO for RAW10 mode in IPG 
g IPG_RAW10_CFG0[19:10]: bayer G value in block0 for RAW10 mode in IPG 
E IPG_RAW10_CFG0[29:20]: bayer B value in blockO for RAW10 mode in IPG 
E IPG_RAW10_CFG1[9:0]: bayer R value in block1 for RAW10 mode in IPG 
E IPG_RAW10_CFG1[19:10]: bayer G value in block1 for RAW10 mode in IPG 
E IPG_RAW10_CFG1[29:20]: bayer B value in block1 for RAW10 mode in IPG 
E IPG_RAW10_CFG2[9:0]: bayer R value in block2 for RAW10 mode in IPG 
z IPG_RAW10_CFG2[19:10]: bayer G value in block2 for RAW10 mode in IPG 
m IPG_RAW10_CFG2[29:20]: bayer B value in block2 for RAW10 mode in IPG 
Ld IPG_RAW10_CFG3[1:0]: bayer_pattern_mode: 0:BGBG... 
GRGR...; 

1:RGRG... 
GBGB....; 

2:GBGB... 

RGRG...; 
3:GRGR... 
BGBG...; 
. IPG_YUV422_8 CFGO[7:0]: Y value in blockO for YUV mode in IPG 
. IPG_YUV422_8 CFGO0[15:8]: U value in blockO for YUV mode in IPG 
E IPG_YUV422_8_CFG0[23:16]: V value in blockO for YUV mode in IPG 
. IPG_YUV422_8 CFG1[7:0]: Y value in block1 for YUV mode in IPG 
g IPG_YUV422_8_CFG1[15:8]: U value in block1 for YUV mode in IPG 
. IPG_YUV422_8 CFG1[23:16]: V value in block1 for YUV mode in IPG 
g IPG_YUV422_8 CFG2[7:0]: Y value in block2 for YUV mode in IPG 
. IPG_YUV422_ 8 CFG2[15:8]: U value in block2 for YUV mode in IPG 
m IPG_YUV422_8 CFG2[23:16]: V value in block2 for YUV mode in IPG 
a IPG_OTHER_CFGO[12:0]: lineblanking_size, unit: byte 
m IPG_OTHER_CFG0[24:13]: frameblanking_size, unit: 4 bytes 
YUV422-8bit Color Value: 
White Yellow Cyan Green Magenta Red Blue Black 

Y[7:0] 235 210 170 145 106 81 41 16 
Cb[7:0] 128 16 166 54 202 90 240 128 
Cr[7:0] 128 146 16 34 222 240 110 128 
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8.11 Multimedia Clock Control Register 


8.11.1 MM_MM_CLK_RF Register Address Map 
Base address: Ox60E00000, 


Sl A 


8.11.1.1 cgm_mm_ahb_cfg 


0x00000020 cgm_mm_ahb_cfg (0x00000000) cgm_mm_ahb_cfg 


Ea alc ay ec a ea acl aa 


reserved reserved 


Type 


sy reserved reserved cgm_mm_ahb_sel 


Type RW 


cgm_mm_ahb_cfg 
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Field Name Type Reset Description 
Value 


Sn Gl 
SA dha La 
ll el ee 
ac a ain a A 


cgm_mm_ahb_se | [1:0] RW 0x0 cgm_mm_ahb_sel: clk_mm_ahb source selection 
| 2'hO: clk_26m 

2'h1: clk_96m 

2'h2: clk_128m 

2'h3: clk_153_6m 


8.11.1.2 cgm_sensor0_cfg 


0x00000024 cgm_sensor0_cfg (0x00000001) cgm_sensor0_cfg 
A se a a a a a a 


reserved reserved 


Type 


a el ee E cE i a 


reserved cgm_sensorO_div reserved cgm_sensor0_sel 


cgm_sensor0_cfg 


Field Name Type Reset Description 
Value 
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Seo Led lc 
Seed cl E 
cI Cd 
a 


cgm_sensorO sel | [1:0] RW 0x1 cgm_sensor0_sel: clk_sensor source selection 
2'hO: clk_26m 
2'h1: clk_48m 
2'h2: clk_76_ 8m 
2'h3: clk_96m 


8.11.1.3 cgm_sensor1_cfg 


0x00000028 cgm_sensor1_cfg (0x00000001) cgm_sensor1_cfg 
Eb eb ee ede ee ee a elke eeadlealelhee 


reserved reserved 


Type 


nme R ae 
RW RW 


cgm_sensor1_cfg 


Field Name Type Reset Description 
Value 
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San del al Soil 
a a Ga N 
Sc lc 


cgm_sensor1_sel | [1:0] RW 0x1 cgm_sensor1_sel: clk_sensor source selection 
2'hO: clk_26m 
2'h1: clk_48m 
2'h2: clk_76_8m 
2'h3: clk_96m 


8.11.1.4 cgm_dcam_if_cfg 


0x0000002C cgm_dcam_if_cfg (0x00000000) cgm_dcam_cfg 
free ged er ele De ea edie eee ee ell eee 


reserved reserved 


Type 


nme A 
RW 


cgm_dcam_if_cfg 


Field Name Type Reset Description 
Value 
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i os 


cgm_dcam_if_sel cgm_dcam_if_sel: clk_dcam source selection 


2'hO: clk_128m 
2'h1: clk_256m 
2'h2: clk_312m 


2'h3: clk_384m 


8.11.1.5 cgm_vsp_cfg 


0x00000030 cgm_vsp_cfg (0x00000000) cgm_vsp_cfg 
Meee eed Pe eee ede ered eee Mer Mee ae ned 


reserved reserved 


Type 


Fea (22 Se a aE a a a AA 
i 


cgm_vsp_cfg 


Field Name Type Reset Description 
Value 


Se E 
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cgm_vsp_sel [1:0] RW 0x0 cgm_vsp_sel: clk_vsp source selection 
2'hO: clk_76_ 8m 
2'h1: clk_128m 
2'h2: clk_256m 
2'h3: clk_312m 


8.11.1.6 cgm_isp_cfg 


0x00000034 cgm_isp_cfg (0x00000000) cgm_isp_cfg 


Ei sea AA ee i ae 


reserved reserved 


Fe E E a a a a a a a 
k 


cgm_isp_cfg 


Field Name Type Reset Description 
Value 


E 
ee 


Sl a 


cgm_isp_sel [ 2:0] RW 0x0 cgm_isp_sel: clk_isp source selection 
2'hO: clk_128m 
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2'h1: clk_256m 


2'h2: clk_312m 


2'h3: clk_384m 


2'h4: clk_468m 


8.11.1.7 cgm_jpg_cfg 


0x00000038 cgm_jpg_cfg (0x00000000) cgm_jpg_cfg 
a alse selec ig i all eas Lael 


reserved reserved 


Type 


Fa cl ca al al a a a a a 


reserved reserved cgm_jpg_sel 


Type RW 


cgm_jpg_cfg 


Field Name Type Reset Description 
Value 


E 


cgm_jpg_sel [1:0] RW 0x0 cgm_jpg_sel: clk_jpg source selection 
2'hO: clk_76_ 8m 
2'h1: clk_128m 
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2'h2: clk_256m 


2'h3: clk_312m 


8.11.1.8 cgm_mipi_csi_cfg 


0x0000003C cgm_mipi_csi_cfg (0x00010000) cgm_mipi_csi_cfg 
Ga ea i a ee Ves A] 
k 


a MAAA = === 
RW 


cgm_mipi_csi_cfg 


Field Name Type Reset Description 
Value 


cgm_mipi_csi_pa | [16] RW 0x1 cgm_mipi_csi_pad_sel: clock source from pad, 
d_sel active high, default value =1'h1 


oe 


cgm_mipi_csi_sel | [1:0] RW 0x0 cgm_mipi_csi_sel: clk_mpi_csi source: 
2'hO: clk_48m 
2'h1: clk_96m 
2'h2: clk_153_6m 
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2'h3: clk_192m 


8.11.1.9 cgm_cphy_cfg_cfg 


0x00000040 cgm_cphy_cfg_cfg (0x00000000) cgm_cphy_cfg_cfg 


ai ie ie ell cl clea a 


reserved reserved 


Type 


EM E a | 


reserved reserved cgm_cphy_cfg_sel 


cgm_cphy_cfg_cfg 


Field Name Type Reset Description 
Value 


ne E 
a al 
Gil Ll 
ee a 


cgm_cphy_cfg_ se RW 0x0 cgm_cphy_cfg_sel: clk_cphy_cfg source 
l selection, default value = 1'hO 
8.11.1.10 cgm_cpp_cfg 


0x00000044 cgm_cpp_cfg(0x00000000) cgm_cpp_cfg 


reserved reserved 


FA Fa a aL A Lc A 
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ai Cel eal Fae a a a al a a a 


ee reserved reserved cgm_cpp_sel 


Type 


cgm_cpp_cfg 


Field Name Type Reset Description 
Value 


aa a a al 
ee ee 
nA a dl 
Sc E bin 
ic a nC 


cgm_cpp_sel [1:0] RW 0x0 cgm_cpp_sel: clk_cpp source selection 
2'hO: clk_76_8m 
2'h1: clk_128m 
2'h2: clk_256m 
2'h3: clk_384m 


8.11.1.11 cgm_mipi_csi_s_ cfg 


0x0000003C cgm_mipi_csi_cfg (0x00010000) cgm_mipi_csi_cfg 


ENCARAR Fi Li | 


ee reserved reserved cgm_mipi_csi_s_pad_sel 


Type 
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reserved reserved cgm_mipi_csi_s_sel 


Hee ole Ee eel eae ee len A ede ee, 


Type RW 


cgm_mipi_csi_s_ cfg 


Field Name Type Reset Description 
Value 


cgm_mipi_csi_s_ | [16] RW 0x1 cgm_mipi_csi_s_pad_sel: clock source from pad, 
pad_sel active high, default value =1'h1 


Geese Nt 


cgm_mipi_csi_s_s | [1:0] RW 0x0 cgm_mipi_csi_s_sel: clk_mpi_csi_s source: 
j 2'hO: clk_48m 

2'h1: clk_96m 

2'h2: clk_153_6m 

2'h3: clk_192m 


8.12- MM AHB control register 


8.12.1 MM_TOP_MM_AHB_RF Register Address Map 
Base address: Ox60D00000 


Base address(Set Reg): Ox60D01000 


Base address(Clear Reg): Ox60D02000 
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all e a 


8.12.1.1 AHB_EB 


0x00000000 AHB_EB(0x00000000) AHB_EB 
0x00001000 AHB_EB SET AHB_EB SET 


0x00002000 AHB_EB CLR AHB_EB CLR 


BA cl el ils G8 eal E a isl 


Reserved 


re 
Gla a fa a a a 
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ae. x cke | ypc | csi f vse | isp. ne 
8 | æ [es | ee | ee | .- 


= 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


SL 2 
HB_EB 

= LG 0) 
pe o a 
S N 
eR 
m peee 
ee een 


8.12.1.2 AHB_RST 


0x00000004 AHB_RST(0x00000000) AHB_RST 
0x00001004 AHB_RST SET AHB_RST SET 


0x00002004 AHB_RST CLR AHB_RST CLR 


Reserved 


-a 


CAE al esl (cl il lil al a Ft li E 
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sil ad a ea a a 


Set/Clr 


AHB_RST 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


el ce 


AX|_VSP_MTX_SO | [12] RW S/C 

FT_RST 

AXI_CAM_MTX_S | [11] RW S/C 

OFT_RST 

AHB_CKG_SOFT_ | [10] RW S/C 

RST 

sr o i 


aa <A a a 


ISP_CFG_SOFT_RS RW S/C 

i 

ISP_LOG SOFT_R | [5] RW S/C 

ST 

at o 1 a 
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DCAM_CAM1_SO | [2] RW S/C 
FT_RST 


DCAM_CAMO_SO | [1] RW S/C 
FT_RST 


8.12.1.3 GEN_CKG_CFG 
0x00000008 GEN_CKG_CFG(0x00000000) GEN_CKG_CFG 


R el A AA 


Reserved 


Type 


Ge ll Gl al el Kea Gl a 


MIPI DCA SEN 

a M_ A 
Reserved AXI_ =/9 

e ; E ct 


ee | 


GEN_CKG_CFG 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


a as 


N 


J — PoP Pp 


ial I il 2 
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EN 


8.12.1.4 MIPI_CSI2_CTRL 


0x0000000C MIPI_CSI2_CTRL(0x00000000) MIPI_CSI2_CTRL 
el Le Cel lo fl el al a a 


Reserved 


Type 


Fy el ill ala ao A hla a 


MIPI 
_CP 
Reserved HYL 
SEL 


MIPI_CSI2_CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


i i 


8.12.1.5 ISP_QOS_CTRL 


0x00000010 ISP_QOS_CTRL(0x00000000) ISP_QOS_CTRL 
[Ea fl Fl ca fala FL fl Dla 


Reserved 
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Reserved ISP_ARQOS ISP_AWQOS 


[is elle (WS Ea 


ae |. 


ISP_QOS_CTRL 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


A a 


8.12.1.6 CAM_MTX_LPC_CTRL 


0x00000014 CAM_MTX_LPC_CTRL(0x00000100) CAM_MTX_LPC_CTRL 
[ei a Ge a Ua Uf he dee 


£ 


DA 


bal ae EEEE 
a 


CAM_MTX_LPC_CTRL 
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SS A E a 
E 


CAM_MTX_LPC_F | [17] RW NA 
ORCE 


CAM_MTX_LPC_E | [16] RW NA 

B 

CAM_MTX_LPC_ | [15:0] | RW NA 0x100 
NUM 


8.12.1.7 VSP_MTX_LPC_CTRL_MO 
0x00000018 VSP_MTX_LPC_CTRL_M0(0x00000100) VSP_MTX_LPC_CTRL_MO 


IB ee es de A 


E T 


me | 


(eae sa (Ea (al aa a et ea at 


VSP_MTX_MO_LPC_NUM 


pee 


VSP_MTX_LPC_CTRL_MO 


Field Name Type S Reset Description 
Value 


al 


VSP_MTX_MO_LP | [17] RW 
C_FORCE 
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ca E E S a E 


VSP_MTX_MO_LP | [15:0] | RW NA 0x100 
C_NUM 


8.12.1.8 VSP_MTX_LPC_CTRL_M1 


0x0000001C VSP_MTX_LPC_CTRL_M1(0x00000100) VSP_MTX_LPC_CTRL_M1 
a [ele cel (al al fel fe a fal eal a 


E- T 


eee | 


Cee eee eee eee 
(sal VSP_MTX_M1_LPC_NUM 
a 


VSP_MTX_LPC_CTRL_M1 


Field Name Type S Reset Description 
Value 


la 


VSP_MTX_M1_LP. | [17] RW 
C_FORCE 


VSP_MTX_M1_LP | [16] RW NA 

C_EB 

VSP_MTX_M1_LP | [15:0] | RW NA 0x100 
C_NUM 
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8.12.1.9 VSP_MTX_LPC_CTRL_SO 


0x00000020 VSP_MTX_LPC_CTRL_S0(0x00000100) VSP_MTX_LPC_CTRL_SO 
acd fc [cs Cael [efi cc Ls i cl al ic 


- 


PAC Ca a a ea et al a a eae 


VSP_MTX_SO_LPC_NUM 


VSP_MTX_LPC_CTRL_SO 


Field Name Type Set/Cle | Reset Description 
ar 
Value 


ee 
VSP_MTX_SO_LPC | [17] RW NA 

_FORCE 

VSP_MTX_SO_LPC | [16] RW NA 

_EB 

VSP_MTX_SO_LPC | [15: 0] RW NA 0x100 

_NUM 


8.12.1.10 MM_MTX_LPC_STAT 


0x00000024 MM_MTX_LPC_STAT(0x00000000) MM_MTX_LPC_STAT 
ie al cl il ae iF a Lea ea 


Reserved 


eee 
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eee eee eee 


= r 


e Ga al al al al al al al al a 


MM_MTX_LPC_STAT 


Field Name Type a Reset Description 
Value 


cl 


VSP_MTX_SO_FO 
RCE_ACK 


VSP_MTX_GPV_F 
ORCE_ACK 


VSP_MTX_M1_FO 
RCE_ACK 


VSP_MTX_MO_FO 
RCE_ACK 


CAM_MTX_LPC_F 
ORCE_ACK 


CAM. MTX_M1_F 
ORCE_ACK 


CAM_MTX_MO_F 
ORCE_ACK 


VSP_MTX_SO_LPC 
_STAT 


VSP_MTX_GPV_L 
PC_STAT 
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VSP_MTX_M1_LP 
C_STAT 


VSP_MTX_MO_LP 
C_STAT 


CAM_MTX_M1_L 
PC_STAT 


CAM_MTX_MO_L 
PC_STAT 


CAM_MTX_LPC_S 
TAT 


Res 
erve 


MM_LIGHT_SLEEP_CTRL 


Field Name Type — Reset Description 
Value 


a E 
Se a 2 
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Ge e 
AUTO_CTRL_EN 

E a 
GN La a a 


REG_CAM_MTX_L | [10] RW NA 
P_DISABLE 

REG_CAM_MTX_ RW NA 
FRC_LSLP_MO 

REG_CAM_MTX_ RW NA 
FRC_LSLP_M1 


ia LG 
Gee GO a 
UTO_CTRL_EN 

er E 
isi Na 


REG_VSP_MTX_L 
P_DISABLE 


REG_VSP_MTX_F 
RC_LSLP_MO 


REG_VSP_MTX_F 
RC_LSLP_M1 


8.12.1.12 CAM_MTX_LPC_CTRL_MO 


0x0000002C CAM_MTX_LPC_CTRL_M0(0x00000100) CAM_MTX_LPC_CTRL_MO 
Es el LL i Gl ella Ll ll fl 


= r 


| 
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ae il fe el Se a eh AE 


CAM_MTX_MO_LPC_NUM 


Pee 


CAM_MTX_LPC_CTRL_MO 


Field Name Type ~ Reset Description 
Value 


CE 
CAM_MTX_MO_L | [17] RW 

PC_FORCE 

CAM_MTX_MO_L | [16] RW NA 

PC_EB 

CAM_MTX_MO_L | [15:0] | RW NA 0x100 
PC_NUM 


8.12.1.13 CAM_MTX_LPC_CTRL_M1 
0x00000030 CAM_MTX_LPC.CTRL_M1(0x00000100) CAM_MTX_LPC_CTRL_M1 


RS ee ee ee eee 


Bo o 


ae 


Fy (ea a CF a ea 


CAM_MTX_M1_LPC_NUM 
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CAM_MTX_LPC_CTRL_M1 


Field Name Type i Reset Description 
Value 


a A SE 


CAM_MTX_M1_L | [17] RW 
PC_FORCE 


CAM_MTX_M1_L | [16] RW NA 

PC_EB 

CAM_MTX_M1_L | [15:0] | RW NA 0x100 
PC_NUM 

8.12.1.14VSP_MTX_LPC_CTRL_GPV 


0x00000034 VSP_MTX_LPC_CTRL_GPV(0x00000100) VSP_MTX_LPC_CTRL_GPV 
es a cll al (sc el Fc [a a a 


E 


KE 


fais ele fc a A A 


VSP_MTX_GPV_LPC_NUM 


VSP_MTX_LPC_CTRL_GPV 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
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a i E 


VSP_MTX_GPV_L | [17] RW NA 
PC_FORCE 


VSP_MTX_GPV_L | [16] RW NA 

PC_EB 

VSP_MTX_GPV_L | [15:0] | RW NA 0x100 
PC_NUM 


8.12.1.15 MM_DUMMY_REG_0 
0x00000038 MM_DUMMY_0(0x0000FFFF) MM_DUMMY_REG_O 


esd ree el A le 


MM_DUMMY_REG_O 


Type =| Rw 


FD) el 2 a (ca (i (aa 2 ait 
Lai Lens SS > 
" 


MM_DUMMY_0 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
MM_DUMMY_RE | [31: 0] Oxffff 
GO 


8.12.1.16 MM_DUMMY_REG_1 
0x0000003C MM_DUMMY_1(0x00000000) MM_DUMMY_REG_1 


ed ae a ee ee en eee ee 


MM_DUMMY_REG_1 


kai 
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Fa lc ai a a a ee 


MM_DUMMY_REG_1 


Zi 


MM_DUMMY_1 


Field Name Type Set/Cle | Reset Description 
ar 
Value 
G1 


8.13 GPU Clock Control Register 


8.13.1 GPU_TOP_GPU_APB_RF Register Address Map 
Base address: 0x60100000, 


ee a 
= A 
= e o 
a 
EN pr o 


8.13.1.1 APB_RST 


0x00000000 APB_RST (0x00000000) APB_RST 
0x00001000 APB_RST SET APB_RST SET 


0x00002000 APB_RST CLR APB_RST CLR 
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reserved 


[i le Lc a a A S a a aN 


Type 


Set/Clr 


sa ce a ce 


Type RW 


— 


APB_RST 


Field Name Type Set/ Reset Description 
Clear Value 


AE RE 


8.13.1.2 APB_CLK_CTRL 


0x00000004 APB_CLK_CTRL (0x00000002) APB_CLK_CTRL 
0x00001004 APB_CLK_CTRL SET APB_CLK_CTRL SET 


0x00002004 APB_CLK_CTRL CLR APB_CLK_CTRL CLR 


eA a a a le a a, 


reserved 


Set/Clr 


nme e E 
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=ZllllllllU el 


Set/Clr 


APB_CLK_CTRL 


Field Name Type Set/ Reset Description 
Clear Value 


i 
CLK_GPU_DIV [5:4] CLK_GPU_DIV 
coi LD i 


CLK_GPU_SEL [ 2:0] RW S/C Ox2 CLK_GPU_SEL 

0: 153.6M 
: 192M 
: 256M by default 
: 307.2M 
: 384M 

5:512M 

6-7 : Reserved 
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